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A. REVIEW OF THE USE OF MERCURY AT Y-12

The first buildings of the Y-12 Plant were constructed along
East Fork Poplar Creek in 1943 to carry out the first production-scale
separation of uranium isotopes for the atomic bomb. Ten years later,
in 1953, Y-12 was called upon to undertake the first production-scale
. separation of the isotopes of 1lithium for use in hydrogen bombs.
Y-12's task at this time was made urgent by the USSR hydrogen bomb test
in the fall of that same year. Like the World War II uranijum efforts,
the lithium process effort required a crash construction program and
the overcoming of major technical difficulties. But these efforts also
were a success, and the cascades were started up in 1955 after a
remarkable 15-month construction period. They were stopped in 1963,
having produced this essential strategic material needed for the
national defense.

The process that made this challenging program a success is called
"COLEX," the name being a contraction of "column-exchange." It is a
chemical exchange process in which lithium isotopes are separated as
they transfer between two chemical phases. One of these phases is an
aqueous solution of lithium hydroxide and the other phase is a solution
of lithium in mercury, a lithium amalgam. Many millions of pounds of
mercury were essential to the project. Directives signed by President
Eisenhower made the mercury available from the National Stockpile. It
was this mercury used for the "COLEX" process from 1955 to 1963 that is
the source of today's concerns and the subject of these hearings.

Concern for mercury toxicity was very much on the minds of both
Atomic Energy Commission (AEC) and Y-12 managers and industrial
hygienists as they prepared in 1953 and 1954 for "COLEX" operations.
The process was to involve thousands of shift workers, and programs
were instituted before the cascades went into operation to cope with
the recognized hazards of breathing mercury vapor. The building floors
were modified so that the floor drains emptied into special mercury
collection tanks in the basement. Here mercury could be separated from
mop water and other solutions before passing to other water-collecting

sumps inside and then outside the buildings before going to the creek.
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These precautions were taken because it was recognized that Y-12 was
pioneering an entirely new process using pumps and other equipment that ®

had never before been utilized for this particular application. The
engineers anticipated frequent maintenance and troubles during start-up
of these new processes involving pumping huge quantities of mercury
under pressure. The first year of production, 1955, was indeed a ¢
troublesome one. Many problems developed with the equipment. Pumps
and valves needed to be serviced often. The process equipment was full
of mercury, and spillage of small quantities in maintenance operations
was expected and encountered. It was accommodated by special drip ¢
pans, collection containers, and administrative procedures. The
mercury concentration in the workplace air was monitored frequently.
(In 1956, 280,000 air samples were measured.) In the 1955 cascade
start-up, higher concentrations of mercury in workplace air were @
encountered than acceptable. Toward the end of 1955, for instance,
many of the readings were in excess of the American Conference of
Government Industrial Hygiene (ACGIH) recommended value of 0.1 mg/m3.
A urinalysis program had been started in 1953 and was expanded to [
provide a check on the worker mercury exposures. During the time that
high concentrations of mercury in air were encountered in 1955, the
urinalysis data also showed higher readings, although the averages for
all workers never exceeded the recommended urinalysis mercury limit-of e
0.3 mg/L. Still, some individual workers had readings that did exceed
the 0.3 mg/L level. When urinary mercury values for an individual
remained at a high Tlevel for several specimens, the personnel
(approximately 70 people) were assigned to other work areas, then .
returned when their urinalysis mercury levels dropped to the normal
range.

In addition to the air sampling and urinalysis programs, there was
a routine medical surveillance program with cliinical examinations for
all mercury workers every six months. Persons with a history of
albuminuria, kidney problems, or hypertension were screened out and not

allowed to work with mercury.




® Toward the middle of 1955, AEC and Y-12 management recognized the
urgency of reducing high mercury vapor levels, and & crash program was
undertaken to bring the levels down. The program involved technical
studies of substances that could reduce vapor pressure or that could
® dissolve tiny mercury droplets. Engineering changes to reduce process
losses were involved, including a renovation of the buildings'
ventilation systems with the installation of huge fans in the end walls
to provide more fresh air to the buildings. Other changes included
® major new housekeeping programs and the installation of a special
house-vacuum system for mercury pickup. The net effect of these and
other administrative efforts is documented by the historical record of
air concentrations, which shows that the air levels were dramatically-
® reduced and under control by March 1956 and stayed under control during

the next seven years of operation.
In 1974 a consultant from the National Institute for Occupational
Safety and Health (NIOSH), Or. Z. Bell, reviewed the Y-12 data on
@ mercury worker exposure. He selected 50 of the original workers who
had received high exposures (based on urinalysis) and asked the Y-12
medical staff to examine them according to a protocol that he
furnished. None of the 23 employees still on the payroll showed any
symptoms of mercury poisoning. .
More recently, in 1983, Oak Ridge Associated Universities ( ORAU)
conducted a preliminary epidemiological study of the mortality of the
Y-12 mercury worker population by comparing this group (1477) to the
g other Y-12 workers (4920), then comparing both groups to the U.S.
population as a whole. The purpose was to determine whether there is
any evidence to suggest that the death rates due to cancer or any other
causes are higher for the employees who worked in the Y-1Z mercury

A exposure areas than for other Y-12 employees. No such evidence was
found. Death rates for mercury workers as a group were 93% of the
rates for the U.S. population group to which they were compared, while

® the death rates for the other Y-12 nonmercury workers were 90% of the

rates for the U.S. population. The statistical confidence intervals
for each overlapped considerably, and no significant difference was




found. Similarly, no difference was found between the Y-12 mercury
workers and the other Y-12 workers in the death rates due to cancers,
diseases of the central nervous system organs, respiratory diseases, or
chronic nephritis.

Losses of mercury from the "COLEX" process at Y-12 between 1955
and 1963 can be classified as loss to air, water, and land. Losses to
water (i.e., East Fork Poplar Creek) are for the most part traceable to
a process waste stream. The operation responsible for generating this
waste was a mercury purification step in the operation of the "COLEX"
process but was successfully modified in 1958 and the modification
significantly reduced mercury losses. Mercury was discharged to the
creek from this source in the form of a dilute, neutralized acid wastew
The appearance of this waste stream carrying mercury to the creek was
that of an almost clear solution. The mercury was present as a soluble
or as a very finely divided suspension of mercuric oxide.

In 1963 and 1964 New Hope Pond was built to permit mixing and thus
to even out the varying pH in the effluent from the Y-12 Plant. An
unanticipated secondary benefit was the retention of substantial
quantities of mercury-containing sediment. The mercury in these
sediments came from secondary sources of mercury, not from the “COLEX"
process waste stream which was finally stopped in 1963. The secondary
sources are contamination of building drain systems, sewers, and lines
connecting the process buildings to the creek headwaters or ditch.
These lines contain mercury in some of the Jjoints and contaminated
sludges, etc., which continue to serve as a source of small amounts of
mercury.

During "COLEX" operations, concern was focused on guantities of
mercury lost to the creek, with concentrations of mercury measured and
reported quarterly starting in 1954. Stream flows and thus total
quantities of mercury were measured and reported beginning in the last
quarter of 1955.

The possibility that mercury releases might constitute a much more
serious problem than posed by what was believed to be relatively
nontoxic, inorganic mercury was first publicized in the news media in



@ March 1970 by a Canadian scientist, Norwald Fimreite, who had 1inked
high concentrations of mercury in fish to biological conversion of
inorganic mercury to methylmercury.

Significant incidents involving mercury contamination of people

| J were those at Minamata (1953) and Niigata (1965) in Japan. Prior to
the 1950s, mercury contamination often was re]ated' to the use of
medicinals and usually cosmetics containing mercury compounds.
However, I read recently that in 1700 a citizen of Fiwale, Italy,

® sought an injunction against a factory manufacturing mercuric chloride
because of its lethal fumes.

Other incidents of mercury poisoning occurred.between 1956 and..
1972 involving thousands of people in Irag, Pakistan, Guatemaiaﬁgiémzzgé;

Yugosiavia, and Sweden. Often, these incidents were related to the
ingestion of grain seeds treated with mercurial fungicides. In 1967,
the Swedish Medical Board banned the sale of fish containing high
concentrations of methylmercury from about 40 lakes and rivers.

In the early 1970s, restrictions on fishing and sale of fish were
imposed in many areas of the USA and Canada, and both countries began
to control releases of mercury-containing wastes into lakes and streams
(Goldwater, 1971). By September 1970, an ORNL study showed 18 states
where some restrictions were in effect. Prior to 1967, no one realized.
that inorganic mercury could be biologically converted to organic-

methylmercury. e
It is important to realize that environmental and public health
standards were not developed until the 1970s as shown in the Table 1.
There were no metallic mercury standards prior to 1943. In the early
1970s (see Table 2), the value for mercury in air was decreased by a
factor of two. No standard exists for urinary excretion. Y-12 has
used the administrative guideline of 0.3 mg/L as a plant action value.
The attention that focused on the methylmercury problem in 1970
was responsible for initiating widespread studies of mercury
® concentrations in fish as well as sediments, river water, etc.,
throughout the United States. The first Y-12 study of mercury

concentrations in East Fork Poplar Creek fish was done in 1970 and
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Table 1. Environmental and public health standards and criteria for mercury ®
Standard
in Current standards and date effected
1950 Units (ppm) Date o
. 3 3 3
Air - workplace (ACGIH) 0.1 mg/m~ (1946) mg/m 0.05 mg/m 9N
Water - Drinking (EPA) None mg/L 0.002 1975 °
Water - Stream (EPA) None mg/L 0.00005 1976
Effluent-discharges-(TN)... ... None . mg/L 0.05 1977
Fish=flesh-(FOR)® None ug/g  1.0° 1979
Solid waste burial, _ ®
EP Test (EPA) None mg/L 0.2 1980
Sediment None None None
aNot a formal reguiation. An FDA administrative action level. o
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Table 2. Chronology of mercury standards
Guideline/standard
® Air Urine
Year Organization (mg/m3) {mg/L)
° 1943 American National Standards Institute (ANSI) 0.1
1946 American Conference of Government Industrial
Hygiene (ACGIH) . 0.1
1952.. Y-12 Plant 4 0.1 0.3
1957 University of Rochester recommendations 0.1 0.3
® 9N American National Standards Institute (ANSI) 0.1
19N American Conference of Government Industrial
Hygiene (ACGIH) 0.05
1972 American National Standards Institute (ANSI) 0.05
® 1973 National Institute for Occupational Health
(NIOSH) 0.05
1973 Y-12 Plant 0.05 0.3
L J
®
o
®
@
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showed the range of 0.32 ppm to a high of 1.30 ppm (memorandum from

Sanders to McLendon, dated August 1970, Appendix 4). An ORNL study in ®
that same year surveyed fish from all over the United States and showed

that mercury concentrations in fish from Pickwick Lake range to 2.1 ppm

and in fish from the Holston River range to 4.4 ppm.

Current Assessment ¢
The current situation on discharges to East Fork Poplar Creek is

monitored by taking samples of the outfiow of New Hope Pond. "Grab"

samples are taken every Monday morning, and a “composite" sample is ®

taken on a flow-proportional basis that represents the best estimate of

the mercury discharged. Over the 24-month period from 1981 through

1982, the overall average concentration was 1.3 ppb versus the interim

drinking water standard of 2.0 ppb set by the Environmental Protection @

Agency (EPA). in 1975. The maximum value was 7.0 ppb. Taking flows

into account, this means that over these two years 64 1b of mercury was

released, an average of 1.4 oz/day or 39 g/day. Almost all is suspended

or insoluble mercury. Material balance studies have been done in the @

last year to find out where this mercury originates. Each pipe feeding

water into the creek headwaters or the ditch that flows into New Hope

Pond was sampled and its flow measured. The effluent pipes from

Buildings 9204-4 and 9201-5 contributed 47%, the pipes from 9201-4 and L

81-10 contributed 44%, and the pipes from 9201-2 contributed 8% of the

mercury entering New Hope Pond during the two days studied in December

1982. Of the total amount entering New Hope Pond on those days, 100 g

were retained in the pond and 42 g were released to the creek. L
In the last few months there has been an active program to

identify the sources and form of mercury contamination and to clean up

the sources: the Building 81-10 salvage area; the sumps in Builidings

9201-4, 9201-5, and 9201-2; drain 1ines; and storm sewers. This e

cleanup activity has stirred up sediments in pipes and lines, which has

resulted in creek concentrations that are temporarily higher than the

levels of 1981-1982. It is expected that when these operations are

complete the mercury levels in the creek will drop below the 1981-1982

Tevels.




In addition, Y-12 will undertake subsurface studies to determine
whether mercury accumulations can be located below sites of spills or
operational facilities. A further objective is to find out whether

there is any significant contamination of groundwater from those past
losses. Further studies under way include a study of the Chestnut
Ridge sediment disposal site to see whether it is contaminating
groundwater. In addition, a variety of specific efforts are under way
in support of work being done by others: the University of Rochester,
Battelle~Columbus, Department of Energy (DOE)-0ORO, etc.
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8. ESTIMATED HEALTH RISK TO PEOPLE AS A RESULT OF CONSUMING
AQUATIC ORGANISMS FROM EAST FORK POPLAR CREEK

The ultimate question related to a mercury-contaminated environment
is the risk to human health. We will attempt to estimate the degree of
risk associated with consuming aquatic organisms from the East Fork
Poplar Creek. To do this, one must estimate the level that mercury
would reach in the tissues of man from consuming these organisms. It
should be pointed out that mercury is ubiquitous. Everyone's tissues
contain mercury and we are constantly taking mercury into our bodies
through the daily consumption of food and liquids. There is
information, although scarce, on the "normal" intake of mercury by
people. Several studies suggest intakes of about 2 to 4ug per day
(see Gerstner and Huff, 1977). The U.S. Food and Drug Administration
systematically samples and surveys market products. In 1973, the FDA
survey indicated an average dietary intake of 2.89 ug of mercury per
day. Most of this was from fish (Food Chemical News: August 4, 1975).
Mercury concentrations in some fish and shellfish sometimes exceed
0.5ug/g tissue.

The level of mercury that accumulates in human tissues depends on
many factors, including the amount taken in and the biological
half-1ife in man. The biological half-1ife is the time required for
the mercury concentration in man to drop by one-half, providing no
additional mercury is taken into the body. The biological half-life
reported for methylmercury in man is 76:3 days (World Health
Organization, 1976). Other data suggest an average biological
half-1ife value of about 70 days, with a larger amount of variability
from person to person. Thus, following a single intake, methylmercury
would be absorbed from the gut and distributed to various body tissues.
Half of the mercury would be lost from the body in about 70 days and
only about 1.5% would remain after 420 days.

However, for repeated intakes, an equilibrium level is reached
between intake to and loss from the body. For mercury, the equilibrium
body level is about 100 times the daily intake. For small daily intakes
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@ the equilibrium level will be small, whereas larger equilibrium levels
will result from larger daily intakes. In either case, the equilibrium
level in the body, sometimes called the body burden, will be about
100 times the daily intake.

® Methylmercury is the chemical form of mercury that is most toxic
to man. The source of methylmercury in the environment may be inorganic
mercury that has been methylated in water by bacteria. Usually from
80 to 95% of the total mercury in aquatic organisms is reported to be

® methylmercury. Fish incorporate the methylmercury into their tissues
from the water. The methylmercury is relatively nontoxic to the fish
because of -their simpler nervous system as compared with humans. The- ...
biological half-life in fish is usually longer than that in man. For~= :

® the purpose of this evaluation, we assumed that all of the mercury in

fish and aquatic organisms from East Fork Poplar Creek is methylmercury.

When fish or aquatic organisms are eaten by man, practically all of the

methylmercury from these foods is absorbed from the gastrointestinal

tract.

To estimate the concentration of mercury that will be reached in
the tissues of humans, the amount of these organisms that is consumed
and the frequency with which these organisms are consumed must be known.
The consumption rate of fish and other aquatic organisms in the United
States varies. greatly. The average per capita consumption of fish in-
the United States was estimated to be in excess of 20 g/day (0.7 oz/day)
or about 16 1b/year; however, 1% of the population may consume 77 g/day
(2.7 oz/day) (Stroud, 1977).

From Swedish studies of Japanese individuals contaminated in the
episode of Niigata and from biochemical studies in Finland and Sweden
(Federal Register, 1979), it was concluded that the lowest blood level

of mercury that would bring about signs and symptoms of methylmercury
poisoning was 200 parts per billion (ppb) (0.2 ppm). The body burden
would be approximately 30,000 ug (30 mg) of mercury. To obtain this
® equilibrium level requires a minimum daily intake of approximately
300 ug of methylmercury. In setting standards for large populations
it is usual to apply a safety factor. The safety factor usually is 10.
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Thus, the "allowable" level would be 20 ppb of methylmercury in blood
or a body burden of 3000 ug (3 mg) of mercury. The corresponding
intake required to reach this blood (or body) equilibrium Jevel would
be 30 ug of mercury every day.

The highest mean concentrations of mercury in aquatic organisms
from the East Fork Poplar Creek were collected between New .Hope Pond
and the Bear Creek Road bridge at the entrance to the Y-12 Plant area.
The mean concentration of total mercury from seven bluegill collected
in this area was 2.13ug/g fresh weight (Van Winkle et al., 1982).
An individual would have to consume 14.1 g (0.5 oz) of these fish every
day from this location before his blood mercury level would reach the

"allowable” level of 20 ppb. It would take about one year for the-body-
burden to essentially reach equilibrium. DOuring that time, 11 1b%-

would need to be ingested by that individual.

The mean concentration of mercury in the muscle tissue of frog
legs and crayfish tails collected near this same station was 0.60 and
2.50 ug/g fresh weight, respectively (Blaylock et al., 1983). Thus,
an individual consuming either 50 g/day (1.8 oz/day) of frog legs or
12 g/day (0.4 oz/day) of crayfish tails for about one year would
accumulate the "allowable" body burden of mercury.

The mercury concentrations in fish tend to decrease with distance

from Y-12. Therefore, larger quantities of fish would need to -be-

ingested before the "“allowable" body burden of mercury was reached.
If, for example, the average concentration in fish was 0.2 ug Hg/g,
an individual would have to consume 107 1b of these fish in one year to
reach "allowablie" body burden.

A sample of only one turtle was collected on the East Fork Poplar
Creek some distance below where the other samples were collected. The
concentration of mercury in the turtle was 0.46ug/g fresh weight.
Thus, an individual would have to consume 65.2 g/day (2.3 oz/day) of
this turtle for about one year to reach the “allowable" body burden
of mercury.

[t should be remembered that the allowable Tlevel of 20 ppb of
mercury in the blood has a safety factor of 10; therefore, a much
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larger quantity of the organisms could be consumed daily before
reaching the "allowable" level in the body, a level at which the
first symptoms of methylmercury poisoning may appear.

Another point that should be made is the size of the populations
of aquatic organisms that inhabit the East Fork Pop]ar Creek. Fish
populations in this stream have not been estimated using quantitative
methods, but the populations do not appear to be very large. It is
doubtful that a large number of organisms could be harvested on a
regular basis from the East Fork Poplar Creek, especially the quantity
required to provide food on a daily basis.

In - summary, we-feel that the-release and. subsequent widespread=.
distribution- of mercury in the Poplar Creek drainage basin and thes
Clinch River do not constitute an acute risk to human health or the
environment. We cannot arrive at the same conclusion regarding the
longer-term or chronic threat that the release might pose without
more information on the locations and amounts of mercury in the
aforementioned aquatic systems and on the extent of accumulation of
mercury in human food chain organisms over extended periods of time.
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C. ENVIRONMENTAL PROTECTION

The management of hazardous materials, their use, storage, ¢
surveillance, and disposal in a manner that ensures minimum impact on
the environment is a line responsibility in each of the three Qak Ridge
installations operated by the Nuclear Division. Each installation has » PN

in place an organizational unit to develop appropriate procedures and
surveillance to ensure that the objective of the minimal environmental
impact is achieved. At the Oak Ridge National Laboratory (ORNL) this
unit is the Environmental Management Department of the Industrial ' PN
Safety and Applied Health Physics Division. At the Oak Ridge Gaseous
Diffusion Plant  (ORGDP.) and- the Oak Ridge Y-12_Plant (Y-12), the= e
environmental management departments are units of the Health, SafetyF ===
and Environmental Affairs divisions of the respective plant e
organizations.
At the Nuclear Division level, an office of Health, Safety,
and Environmental Affairs, under the general direction of the ORNL
Associate Director for Biomedical and Environmental Sciences, has the @
responsibility to initiate and/or coordinate installation environmental
protection and monitoring programs consistent with the requirements of
the Department of Energy (DOE) and to compile and issue annual reports
of the monitoring programs. The organization charts in Appendix. i @
provide more specific details. ‘ o
The ORNL Environmental Sciences Division, a mission-oriented
research and development unit of ORNL, has as its principal objectives
(1) to conduct research leading to the development of pertinent e
environmental information about existing and emerging energy
technologies, and (2) to utilize this knowiedge in a way that is
consistent with acceptable environmental protection concepts to prevent
and solve problems arising during the development and implementation of o
these technologies. Within and without ORNL, the division's research
provides and substantiates the environmental data, as well as the
understanding of the environmental mechanisms, that are utilized by
other organizations that have responsibility for evaluating or o



15

assessing health and safety impacts. The division's focus 1is on
environmental matters, not human health or the related health science
disciplines.

One example of this emphasis is the role the division has played,
and continues to play, in studying mercury contamination on the
Department of Energy (DOE) Oak Ridge Reservation and environs. While
the Environmental Sciences Division has no direct authority to initiate
environmental surveillance activities, it has been continuously
responsive to requests to provide technical expertise on the mercury
jssue. As our testimony will indicate, the Environmental Sciences
Division has recommended in reports and memoranda within the Nuclear
Division/DOE organization that additional studies and monitoring are
necessary to document the nature and extent of the mercury contamination
problem in a scientifically credible and professionally responsibie
manner. Through our research on the DOE Oak Ridge Reservation, on the
Holston River-Cherokee Reservoir in Virginia and Tennessee (Hildebrand
et al., 1980a), and at the world's largest mercury mine in Almadén,
Spain (Hildebrand et al., 1980b), the Environmental Sciences Division
has developed an outstanding research group of geochemists, aquatic
ecologists, and terrestrial ecologists publishing on various aspects of
mercury contamination in the environment.

Mercury Studies Conducted by the Environmental
Sciences Division at Oak Ridge National Laboratory

The purpose of the following discussion is to document that the
Environmental Sciences Division at QOak Ridge National Laboratory has
been involved in mercury studies for many years. Staff members of the
Environmental Sciences Division were involved in mercury studies as
early as 1970 (ORNL, 1971). The division has cooperated and jointly
conducted research on mercury in the environment with federal agencies
and authorities, state governments, and foreign countries. A Tlarge
number of reports and open literature publications have resulted from
these studies. A selected few will be used to document the division's

involvement in mercury studies.
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In the early studies funded under a research grant from the
National Science Foundation, the investigators utilized the division's
expertise in the cycling of radionuclides in the environment to conduct
tracer studies with 203Hg. The purpose of these investigations was
to determine the cycling and concentration of mercury in the
environment. For example, studies were conducted on: (1) the cycling
of mercury in an old-field ecosystem to determine the uptake,
concentration, and movement of mercury in plants and soil (Matti et al,
1975); (2) the accumulation and transfer of methylmercury in aquatic
food chains (Blaylock et al., 1973; Huckabee et al., 1975, 1979);
(3) the movement and distribution of inorganic and methylmercury in
small ‘streams (Huckabee and Blaylock, 1973); and- (4) model development
and validation of the behavior of methylmercury in a freshwater pond

. (Huckabee and Goldstein, 1975).

Early studies included measurement of mercury in the local east
Tennessee environment. The use of mosses as indicators of airborne
mercury pollution (Huckabee, 1973; Huckabee and Janzen, 1975) and the
establishment of background levels of methylmercury in fish from the
Great Smoky Mountains National Park (Huckabee et al., 1974) were two of
the earlier studies.

As a result of our demonstrated expertise in environmental mercury
research, investigators from the Environmental Sciences Division became
involved with the state of Virginia, the state of Tennessee, and the
Tennessee Valley Authority in establishing the mercury inputs to the
Holston River-Cherokee Reservoir system from the chloralkali plant
located in Saltville, Virginia (Hildebrand et al., 1980a). Several
publications resulted from this study and include: “Behavior and

Transport of Mercury in a River-Reservoir System Downstream of an
Inactive Chloride Plant* (Turner and Lindberg, 1978), "Distribution and
Bioaccumulation of Mercury in Biotic and Abiotic Compartments of a
Contaminated River-Reservoir System" (Hildebrand et al., 1976), and
“Mercury Accumulation in Fish and Invertebrates of the North Fork
Holston River, Virginia and Tennessee" (Hildebrand et ai., 1980c).
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More recent studies conducted by the Environmental Sciences
Division have focused on atmospheric mercury releases to the
environment. These studies inciude atmospheric releases from
contaminated soils (Lindberg et al., 1979), from chlorine production
solid waste deposits (Lindberg and Turner, 1977), and from power plants
(Lindberg, 1980).

Mercury studies by members of the Environmental Sciences Division
were not limited to the United States. The Environmental Sciences
Division was invoived through the U.S. Department of State in an
ecological study of the distribution of mercury in the environment in
the vicinity of mercury mines in Almadén, Spain (Hildebrand et al.,
1980b). The Almadén mining operations have generated the oldest and
possibly the most extensive case of mercury effluents in the world.
The study, which was initiated in 1974 and completed in 1977, was
conducted in both terrestrial and aquatic systems with the objective of
defining the range of mercury concentrations in ecosystem compartments
and determining the distribution of mercury in these compartments with
distance from the mining area. The research was funded by the National
Science Foundation Office of International Programs, in accordance with
agreements for scientific collaboration between the United States and
Spain. The study was a joint effort with Spanish investigators at the
mining operations, the Environmental Protection Agency (EPA), and
the Environmental Sciences Division at ORNL. Staff members from the
Environmental Sciences Division spent several months in Almadén while
directing, conducting, and coordinating the research. Mercury analyses
were conducted in Spain and at ORNL. Expertise from the Analytical
Chemistry Division at ORNL was also provided to help establish
procedures for mercury analyses in Spain. Several publications
(Hildebrand et al., 1980b; and Huckabee et al., 1983; Lindberg et ale,
1979) which resulted from this study enhanced the reputation of the
Environmental Sciences Division as a recognized center of expertise for

mercury pollution research.




18

Additional studies on mercury and other trace contaminants that
reinforce the Environmental Sciences Division's activities in pollution
studies have not been included in this brief summary. Our aim is to
establish for the record that the Environmental Sciences Division has
been involved in mercury research, especially that dealing with its
behavior in freshwater environments, including uptake and accumulation
by fish and other aquatic organisms, for many years.
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D. ENVIRONMENTAL SURVEILLANCE, MONITORING, AND REPORTING

Monitoring of radioactive and chemical effluents, both gaseous and
liquid, is conducted at each of the Oak Ridge installations. Starting
in 1971, data from ORGDP, ORNL, and Y-12 have been compiled in an
annual Environmental Monitoring Report for the QOak Ridge facilities.
The measured effluents are compared to applicable standards and are
intended to inform the reader of the effectiveness of the pollution
control program at each of the Oak Ridge facilities. The report is
distributed to EPA, Tennessee State Health Department, Oak Ridge
Department of Public Health, and local news media.

EARLY ACTIVITIES (Y-12, ORGDP)

Mercury concentrations in the Yy-12 effluents to the East Fork of
Poplar Creek were measured at the Y-12 Plant starting in 1954, and
quarterly averages have been recorded since that time. It is to be
noted (Fig. 1) that the mercury concentrations were significantly
higher during the period 1955-1959 than at any other time and that the
majority of the mercury was discharged to East Fork Poplar Creek during
the period mid-1956 to 1959. Our current estimate of the discharge
over the years is now about one-half of what we estimated it to be in-
1977 (239,000 vs 470,000 1b). , = , ' 723 :

In 1970, Merwyn Sanders, the Y-12 Environmental Coordinator;
initiated a survey to determine the mercury content in fish, water, and
sediment samples from various parts of the Oak Ridge area. These
results were reported to J. D. McLendon in an internal memorandum dated
August 6, 1970 (see Appendix 4).

Following is a summarization of the findings of this survey:

- Twenty-one fish were caught from New Hope Pond, East Fork Poplar
Creek, and Bear Creek.

- Ten of the fish exceeded the U.S. Public Health Service 1970 limit
of 0.5 ppm.




] | “A\M
0 7MwaMMMMAMaMMaMMMMMAMMM&&M

IR AR RR AR R AR RN ARERRARRETRRARRERERY

555555555555555555555556666666666566666666666666566666686866868777777777711171771177717177771717177777760006666080888
Year 44455556606577778880993900001 1112222333344445555666577778606999900001 141222233334 4445555666677778686999300001 111222233
Quarter 2341234123412341234$234123412341234123412341234$234123412341234123412341234123412341234123412341234123412343234123412

NHP DATE

Fig. 1. Mercury losses to East Fork Poplar Creek, fourth quarter 1955 through
third guarter 1982.
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- Five fish were purchased at an Oak Ridge market and two from the
y-12 cafeteria, levels ranged from 0.03 to 0.67 ppm, average was
0.203 ppm.

- The average concentration of the twenty-one fish was 0.48 ppm and
the highest was 1.3 ppm.

- Twelve water samples were taken in New Hope Pond, East Fork Poplar
Creek, Bear Creek, and Melton Hill Lake. A maximum concentration
of 0.0005 ppm was reported.

- Ten mud samples were taken in New Hope Pond, East Fork Poplar
Creek, Bear Creek, and Melton Hill. A maximum concentration of
63 ppm was reported.

Data from the measurement of mercury in the effluent from New Hope- ===
Pond have been included in the annual Environmental Monitoring Reporf,w :
of the Oak Ridge facilities since the report was first issued in 1971.
Table 3 provides a compilation of the data taken from these reports for
the years 1971-1982.

A sediment sampling program was initiated by ORGDP in 1975 to
determine the concentrations of various metals in Poplar Creek.
Samples are collected twice annually and analyzed for various metals,
one of which is mercury. These data have been included in the annual
Environmental Monitoring Report since that time (see Table 4).

AQUATIC MONITORING PROGRAM FOR ENVIRONMENTAL ASSESSMENT
(Y-12, ORNL, CARL, AND ORGDP FACILITIES) 1974-1975

In the early part of 1974, the Atomic Energy Commission (AEC)
decided that information should be compiled on the Oak Ridge faciiities
[Y-12, ORNL, Comparative Animal Research Laboratory (CARL), and
Oak Ridge Gaseous Diffusion Plant (ORGDP)] for an environmental
assessment to provide a basis for Jjudging whether an environmental
impact statement should be prepared for these facilities. The
Environmental Sciences Division was requested to provide information
for this document and to conduct a short-term aquatic surveillance
program (ERDA, 1975, Vol. VI) to supplement the available data that
would be used to describe the aquatic systems identified as possible




Table 3. Water quality data - East Fork Poplar Creek.
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Mercury concentrations in New Hope Pond discharges
(Y-12) reported in annual environmental

moni toring reports?

Year
1971
1972
1973
1974
197
1976
1977
1978
1979
1980
1981
1982

Concentration (mg/L)b

0.003
0.002
0.004
0.003
0.002
0.007

Minimum

0.0005
<0.0005
0.0003
<0.0005

- <0.0005

~ <0.0005

<0.0005
<0.0005
<0.001
<0.001
<0.001
<0.001

Average

0.003
<0.0006

0.0005
<0.0005
<0.0006
<0.0005
<0.002
<0.001
<0.002
<0.002
<0.002
<0.002

3Eavironmental monitoring reports,

buonthly

composite samples are a4
values are based on an average O

monthly analyses.

(United States Atomic
Energy Comrission 1971-1973, United States Energy Research
and  Development - Administration 1974-1976,; United-States
Department of Energy 1977-1982) Oak Ridge Facilities.

The annual
f the results of the
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Table 4. Sediment data (dry weight basis)3
Mercury (1g/q)
o Location®? 1976 1977 1978 1979 1980 1981 1982
CS-1 <0.5 0.3 <0.2 <0.2 4 1 3
PS-2 2 26.6 1 35 4 6
® ps-3 n 11.9
PS-4 2 12.2
PS5 8 1.4 2 <0.3 - 4
Ps-6 8 39 8 n 12 10 10
g Ps-1 68 1.8 '
Ps-8 1 1.6
PS-9 10 11 2 3 5 3
° PS-10 <3 2.1 1 3/ 19 10 19
PS-11 <5 4.6
PS-12 3 <2.9 ., & <9 6 6
PS-13 50 3.3
Ps-14 2 153.6
®
PS=15 2 4.0 21 6 4 = 10 -
pPsS=16 3 11.3
PsS-17 1 9.6 <2 <13 n 3 9
® ps-18 20.4 5 4 10 6 9
PS=19 41.9 14 21 14 9 8
ps-21 6 <1 4 2 51
ps-22 3 1 13 9%
o Cs-20 0.4 <0.2 <0.2 1 3 3
daverage of two samples collected annually.
° brigure 9 - 1977 Environmental Monitoring Report.
o
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areas of impact. It was realized that the data from this short-term
survey would not be sufficient to assess the impact of the Oak Ridge
facilities on aquatic biota (ERDA, 1975, Vol. VI), but they would aid
in developing a more comprehensive monitoring program. for
impact analyses.

The survey was initiated in August of 1974 and continued through
March of 1975. Locations of the sampling stations are given in ERDA
(1975, Vol VI). Data from the survey were used along with routine
monitoring data for the facilities and other information to publish a
"preliminary Draft Environmental Analysis, Oak Ridge Operations” (ERDA,
1975). Sediment analyses for mercury from the East Fork Poplar Creek
and tissue analyses of fish from Popliar Creek were included in the
report. It was stated on page 73 of Volume VII (ERDA, 1975) of the
Preliminary Draft Environmental Analysis that preliminary analyses of
tissue from fish collected in Poplar Creek showed mercury levels as
high as 0.5 ug/g in bluegill and 2.0 ug/g in carp. These levels
equaled or exceeded the then action level of 0.5 ug/g for commercial
fish, as set by the U.S. Food and ODrug Administration, which was
subsequently changed to the present action level of 1.0 ug/g. It
was also stated on page 73 of Volume VII (ERDA, 1975) that excessive
mercury levels would preclude the use of Poplar Creek for fishing, both
recreational and commercial.

The "Preliminary Oraft Environmental Analysis, 0Oak Ridge
Operations" (ERDA, 1975) was submitted to ERDA/ORO, along with a
proposed sampling program (and a summary of the estimated cost),
indicating that the monitoring program was needed to upgrade the
analysis to the status of a draft environmental impact statement
(Appendix 2, letter from R. F. Hibbs to R. J. Hart, December 1975).
Circumstances evolving from this draft report and the proposed
monitoring program played a role in the request that culminatea in the
Report on Mercury Contamination in Poplar Creek and the Clinch River
(Elwood, 1977) (Appendix 3).
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1977 UCC-ND MONITORING ACTIVITIES

The annual monitoring reports for the DOE-Oak Ridge Facilities
were formal documents which were given state and local distribution.

The following is a quote from the 1977 Environmental Monitoring
Report (Y/UB-8) with regard to the mercury in fish study which was
conducted in 1976 and 1977:

"As a result of higher than background mercury concentrations in
creek sediments and known use of large quantities of mercury at
the Y-12 Plant until 1963, a fish study in Poplar Creek and the
Clinch River was undertaken in 1976 and 1977 to determine the
significance of these findings. Both migratory and nonmigratory
fish, including edible and rough species, were studied.

During 1976 and 1977, 649 fish were analyzed. Sixty-two edible
fish from this group contained mercury concentrations exceeding
the proposed Food and Drug Administration (FDA) action level of
0.5 ug/g. Representative of average concentrations in fish
taken from Poplar Creek near ORGDP are Tlargemouth bass
0.72 ug/g, bluegill 0.42 ug/g, and crappie 0.23 ug/g. Fish
taken from the Clinch River near Poplar (Creek showed average
concentrations in largemouth bass of 0.38 wug/g, Dbluegill
0.15 ug/g, and crappie 0.14 ng/g.

While these mercury concentrations are higher than background
measurements made from Melton Hill Reservoir fish (bass <0.02,
bluegill <0.04, crappie 0.03), they do not constitute a toxicity
hazard. The FDA proposed action level (proposed in December 1974)
does not apply to individual fish, rather to averages, in order to
control total mercury consumption. The action level is based on
a consumption rate three times the national average plus an
additional safety factor of ten as well. An overall safety factor
of 30 results. Thus, while some of the fish taken in the vicinity
of ORGDP exceeded the proposed action level, an extraordinarily
high and protracted consumption rate of these fish would be needed
in order to reach levels of concern.”

The analysis of mercury in fish collected from the Clinch River
was made a part of the ORNL monitoring program in 1978 and data from
these measurements have been jincluded in the Environmental Monitoring
Reports beginning in 1978.
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1977 ENVIRONMENTAL SCIENCES DIVISION REPORT ON MERCURY
CONTAMINATION IN POPLAR CREEK AND THE CLINCH RIVER

In early 1976 (April or May), the Environmental Sciences Division
(ESD) was requested to assist in the design and implementation of a
study to determine the mercury concentration in fish in the vicinity
of the Oak Ridge Gaseous Diffusion Plant (ORGDP). The request for ESD
participation in the study and in preparing a report on the results was
made at a meeting at the Y-12 Plant attended by staff from DOE/ORO
(J. F. Wing, W. Hibbitts), UCC-ND (R. G. dJordan, H. H. Abee), ORGDP
(M. E. Mitchell), Y-12 (M. Sanders), and ORNL/ESD (J. W. Elwood,
L. D. Eyman).

Mitchell from the Environmental Management Department at ORGDP
explained why they wanted the study done. The ORGDP staff was concerned
that the elevated mercury level in the lower portion of Poplar Creek
was coming from ORGDP. They wanted to know (1) if fish in the vicinity
of ORGDP were contaminated with mercury, (2) if the contamination had
spread into the Clinch River downstream of ORGDP, and {3) the source of
the contamination (i.e., whether the mercury in Poplar Creek was from
upstream sources, from ORGDP discharges, or both). Elwood and Eyman
recommended sampling fish in the Clinch River, in Poplar Creek upstream
and downstream of ORGDP, and in East Fork Poplar Creek. Sampling in
East Fork Poplar Creek, which enters Poplar Creek Jjust upstream of
ORGDP, was recommended for two reasons. First, we were aware of local
monitoring data showing elevated mercury levels in sediments (memorandum
from Sanders to Mclendon, August 1970, Appendix 4; Reece, 1974) and
fish (memorandum from Sanders to McLendon, August 1970, Appendix 4)
from this stream. Second, we were aware of mercury losses that had
occurred at Y-12. Thus, in designing the fish sampling, our staff
members considered the possibility that the mercury in sediments in the
lower portion of Poplar Creek was coming from East Fork Poplar Creek.
Subsequently, it was decided that the proposed sampling for this study
would be limited solely to Poplar Creek and the Clinch River.
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The 1976-1977 study did show significant mercury contamination
of fish but did not identify the source(s) of mercury in Poplar Creek
(Elwood, 1977). Analysis of unpublished data on mercury in East Fork
Poplar Creek, which is contained in Elwood (1977), did suggest East Fork
Poplar Creek as a likely source of mercury in Poplar Creek and the
Clinch River. This suggestion is reflected in the recommendations
contained in Elwood's (1977) report.

Subsequent to publication of the report, laboratory management was
advised of the importance of and need for carrying out these
recommendations  (Appendix 4). The Abstract, Introduction,
Recommendations, and Distribution List from the:- Elwood (1977) report -
are included as Appendix 3. Six memoranda relating to this report are
included as Appendix 4.

INTERACTIONS WITH TVA

On May 4, 1977, two members of the DOE (then ERDA) Environmental
Protection Branch and a member of the UCC-ND HSEA staff met with
representatives of TVA's Division of Environmental Planning at TVA's
offices in Chattancoga to provide TVA with the raw data then available
on mercury in Poplar Creek and Clinch River fish. The group requested
that TVA make a comparative assessment of the data with the TVA ongoing
program for measuring mercury in fish in all of its reservoirs, and
suggested that TVA consider incdrporating these waters in their ongoing
monitoring program. A positive interest was expressed in the
suggestion, but it was indicated that internal discussions and budget
review would be required before a decision on the matter could be
reached.

Subsequent correspondence from TVA (letter from Brooks to Hart,
dated August 2, 1977) to DOE (ERDA) indicated an agreement to design and
implement a sampling survey in the Melton Hill Reservoir/Clinch River
area in the vicinity of ORNL; however, later correspondence (letter
from Brooks to Hart, dated March 27, 1978) stated that after a review
of the rather extensive data base sent to them, they saw no need to
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collect any additional samples in Calendar Year 1978 and suggested that
the situation be reappraised in January 1979 to determine the need for
additional sampling.

ESD CONCERNS OVER MONITORING OF AQUATIC
ENVIRONMENTS AT DOE-OAK RIDGE FACILITIES

During the course of the 1977 study of mercury contamination in
Poplar Creek and the Clinch River, the £SD staff members involved
reviewed available monitoring reports for DOE-Oak Ridge facilities to
locate mercury data. They found a lack of data on mercury in fish or
other biota, problems in interpreting the sediment mercury data .in..
these reports, and problems with some of the procedures and methods~
used in monitoring for mercury. For example, in attempting to 1nterprét
mercury levels in sediments collected in the vicinity of one of the
DOE-Oak Ridge facilities (ORGDP), they found that the limited
distribution of sampling locations, the lack of data on mercury in
effluents, and the lack of information on sediment particle size
precluded our distinguishing among variations in mercury levels
due to (1) differences in mercury discharges from this facility,
(2) differences in mercury transport from DOE facilities upstream, and
(3) textural differences in the sediment samples. As a result of these
problems- in the monitoring program, the data were inadequate for
identifying the source(s) of the mercury or for assessing the trends in
mercury levels in the area of this DOE-Oak Ridge facility (ORGDP).
Qur questions about the monitoring programs were reflected in the
recommendations in the Elwood (1977) report just described and were
further elaborated in a memorandum dated September 9, 1977, from
S. 1. Auerbach to C. R. Richmond, Associate Director for Biomedical and
Environmental Sciences at ORNL. A copy of this memorandum is included
in Appendix 4.
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ECOLOGICAL STUDIES FOR THE ENVIRONMENTAL
ANALYSES OF ORGDP AND ORNL FACILITIES

In 1976, CRDA/ORO decided that an impact statement shouid be
prepared on the operation of the Oak Ridge Gaseous Diffusion Plant
(ORGDP). Staff in the Environmental Sciences Division (ESD) were to be
responsible for assessing the impacts of ORGDP operations on the
aquatic and terrestrial environs. A decision was made that
insufficient ecological data were available for this assessment and
that additional studies should be conducted. The Jjustification and
need for such a baseline ecological survey were provided in a previous
report related to operation of all the Oak Ridge facilities (ERDA,
1975). A sampling program was designed by ESD staff and submitted. to .
ERDA/ORQ for approval in January 1977 (letter from Auerbach to Wing
dated January 1977, see Appendix 5). Sampling was initiated in April
1977 and continued through September 1978. A portion of this sampling
program consisted of collection of fish from Clinch River and Poplar
Creek sites above and below ORGDP for trace element analyses, including
mercury. No sampling was conducted in East Fork Poplar Creek. Data
from the baseline ecological survey were wused to prepare an
environmental assessment (not an environmental impact statement) which
was published in December 1979 (DOE, 1979; see Appendix 5 of this
testimony for title page and table of contents). All of these da{a,
including the information on mercury concentrations in fish, water, and
sediments in the vicinity of ORGDP, were later published in a separate
report (loar, 1981; see Appendix 5 for title page, table of contents,
and distribution list).

Similar procedures and rationale were followed for evaluating the
impacts of operation of Oak Ridge National Laboratory. A sampling
program similar to the ORGDP survey was submitted for ERDA/ORO approval
in March 1977 (letter from Auerbach to Wing dated March 1977; see
Appendix 5). Sampling was initiated in March 1979 and continued

through June 1980. Mercury concentrations were analyzed in fish
collected from the White Oak Creek watershed and the Clinch River.
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These and other ecological data were published in a report (Loar
et al., 1981; see Appendix 5 for title page, tabie of contents, and
distribution 1list) that provided a basis for an evaluation of the
impacts of ORNL operations on the aguatic environs. This evaluation
(or environmental analysis), which was not an environmental impact
statement, was published in November 1982 (Boyle et al., 1982; see
Appendix 5 for title page, table of contents, and disfribution list).

ACTIVITIES IN 1982 AND 1983

Starting in April 1982 and continuing through the present, the
Environmental Sciences Division has been invoived in a number of
act1v1t1es for the-Y-12 Plant related to the mercury contammatmae
problem._' The-- purpose of this section is ‘to briefly highlight thes’&
activities. Supporting material is included in appendices.

Study to Determine Mercury Concentrations in
Fast Fork Poplar Creek and Bear Creek in 1982

The Health, Safety, and Environmental Affairs Division at the
Y-12 Plant requested the services of the Environmental Sciences Division
in April 1982 to determine mercury concentrations in East Fork Poplar
Creek and Bear Creek. The objectives of this study and assignment of
responsibilities are summarized in an internal correspondence memorandum

inbes -

SEaanan, -

dated May 4, 1982 (See Appendix 6). We did not consider this short-term— —

study in 1982 to represent a full 1mp1ementat1on of the 1977
recommendations (Elwood, 1977) because of the limited scope and time
frame of the study. The study was given high priority by both Y-12 and
the Environmental Sciences Division and, as a result, the study was
completed within a month and a draft report prepared for review before
the end of May 1982. Van Winkle presented a briefing for Y-12 Plant
Management on June 2, 1982 (see Appendix 7). The draft report received
technical review by staff in the Environmental Sciences Division and
the Health and Safety Research Division at ORNL and in the Health,
Safety, and Environmental Affairs Division at Y-12. After technical
approval by the appropriate managers at ORNL and Y-12, the final report
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was published on September 7, 1982. The Abstract, Introduction,
Conclusions, Recommendations, and Distribution List from this report
are included in this testimony as Appendix 8.

Mercury Concentrations in Fish
in the Vicinity of ORGDP in 1982

At the same time we were performing the May 1982 study for Y-12,
M. Mitchell, Head of the Environmental Management Department at ORGDP,
requested the services of the Environmental Sciences Division in
collecting fish upstream and downstream of ORGDP in Poplar Creek. The
analyses were completed in October 1982 (see Appendix 9), but the
results have not been interpreted or included in any report.

Survey of Drainage at Y-12

Results of the 1982 study (Van Winkle et al., 1982) confirmed that
the Y-12 Plant area was still an active source of mercury to East Fork
Poplar Creek. These results led immediately to discussion and design
of further surveys for mercury contamination in drainage waters within
the Y-12 Plant and investigations of the mass balance of mercury in
New Hope Pond. The objective of these latter studies was to identify
and characterize current sources of mercury entering East Fork Poplar
Creek (see Appendix 10). The first phase of these additional studies
was completed in fall 1982. Specific sources of mercury contamination
were identified and a remedial action plan was developed and implemented
to clean up these sources. Studies to further define the problem
and to assess the effectiveness of clean-up measures are in progress.
A draft interim report has been prepared by R. R. Turner of the
Environmental Sciences Division and is currently undergoing technical

review.
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Mercury Concentrations in Hair and
Other Tissues from Cows and Horses

Following up on Recommendation 3 in Van Winkle et al. (1982, p. 54)
and in light of comments received during the review of this report
(Appendix 11), hair samples were obtained in August 1982 from cows and
horses, some of which were controls and some of which had been grazing
on pasture grass in the contaminated floodplain of East Fork Poplar
Creek and drinking water out of this creek. The rationale for sampling
hair for mercury analysis is that mercury contamination of mammals,
resulting from the consumption of contaminated food and water, is
reflected in elevated levels of mercury in the hair of these animals.
Due to suspected contamination of one of the hair samples during the
chemical analysis, additional hair samples were obtained in November
1982. In addition, since one of the two cows sampled in November 1982
was being slaughtered for beef, samples of various other tissues
(muscle, liver, and brain) were obtained for mercury analysis. These
samples have been analyzed for total mercury, and preliminary results
indicate no significant mercury contamination in the various tissues.

Literature Survey of Population Density Data for Selected
Species of Sport Fish in Streams, Reservoirs, and Lakes

On October 18, 1982, G. J. Marciante, Environmental Protection
Branch, Oak-Ridge Operations Office, phoned J. W. Elwood regarding the
feasibility of estimating the size of the bluegill population in East

Fork Poplar Creek. Elwood suggested that quantitative estimates of
the population at four or five locations could be obtained within a
two-week period. Discussion, however, led to a more limited request
from the Health, Safety, and Environmental Affairs Division at Y-12 to
perform a literature survey. The report prepared by J. W. Elwood was
transmitted to Y-12 with a cover memorandum dated November 9 (see
Appendix 12).
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E. NEED FOR ADDITIONAL STUDIES AND MONITORING OF MERCURY IN THE
VICINITY OF THE DEPARTMENT OF ENERGY FACILITIES IN OAK RIDGE

Based upon experience to date, there appear to be a need for
additional studies and monitoring of mercury in the Oak Ridge environms.
We suggest it is necessary (1) to determine the spatial extent and
magnitude of the mercury contamination, (2) to jdentify the active and
residual sources of mercury, and (3) to determine the changes in the
level of contamination over time. ‘

We suggest as a first step that the spatial extent and magnitude of
mercury concentrations in the streams and reservoirs downstream of the
three DOE facilities in Oak Ridge be determined from measurements of
mercury in surface and subsurface sediments, and some work has already
been initiated. Sediments are reliable indicators of mercury
contamination because the bulk of the mercury in contaminated streams
and lakes is associated with sediments and the background level of
mercury in sediments is well documented. Sediment surveys must be
carried out with due regard for the effect of sediment particle size
distribution on mercury concentration. Most of the past surveys around
the Oak Ridge facilities have neglected to consider particle size and,
thus, much of the historical data cannot be fully interpreted.

To document the spatial extent of contamination from the Y-12
Plant, we suggest that sediment sampling extend from the Y-12 discharge
into New Hope Pond downstream into the Clinch River (Watts Bar
Reservoir), at least to its confluence with the Emory River near
Kingston, Tennessee. A survey of mercury in sediments will provide
information on (1) how far downstream of the three DOE facilities in
0ak Ridge the mercury contamination has spread, (2) the level of
contamination of surface sediments from which biological organisms
(e.g., fish) can accumulate mercury, (3) current levels of mercury in
sediments at reference sites that can be sampled over time to establish

temporal trends in mercury concentrations throughout the area, and
(4) the location of any sizeable quantities of sediment-bound mercury
that may need to be removed from streams because of the biological

NOTE
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availability of the mercury to aquatic organisms and/or because of the
susceptibility of the contaminated sediments to resuspension and
transport, resulting in the downstream spread of contamination.

Regular sampling of mercury in sediments can also assist in
jdentifying active sources of mercury discharges. Such a study would
provide an inventory of the mercury associated with sediments 1in East
Fork Poplar Creek, the stream in which mercury contamination appears to
be most severe. Such an inventory is essential for assessing the role
of residual mercury in subsurface sediments of East Fork Poplar Creek,
derived from past releases, in sustaining surface sediment
contamination. Based on an analysis of the current discharge of
mercury from New Hope Pond and on the observed pattern of mercury
concentrations in sediments and fish in East Fork Poplar C(reek
downstream of this pond in 1982, it is suggested that the current
concentrations in surface sediments in East Fork Poplar Creek can be
explained by the current discharge of mercury (about 1 to 2 oz/day)
from the Y-12 Plant area. Resolution of the issue of the importance of

past versus current mercury releases is germane to planning actions for
reducing the mercury contamination in surface waters.

A study should also be conducted of mercury concentrations in the
floodplain of East Fork Poplar Creek. This fjoodplain, portions of
which are known to contain mercury above background leveis, is
contiguous with residential areas and recreational facilities in the
City of Oak Ridge, and commercial and residential development adjacent
to the floodplain is increasing. In addition, the floodplain is used
for grazing a few cattle and horses. At least one family obtains its
beef from cattle that graze on this floodplain and that drink water
from East Fork Popiar Creek. One cow sampled from this area showed no
significant mercury contamination in edible tissues. We suggest that
this area be sampled to determine the level of mercury in soil and
grasses on the floodplain, in air above the floodplain, and in hair of
livestock (horses, cattle) grazing on the floodplain. Because of the
possibility that mercury-contaminated sediments dredged from East Fork
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Poplar Creek have been used in gardens, studies should also be conducted
to determine the concentration of mercury in vegetables grown in these
soils.

 Finally, we suggest that a regular biological sampling program be
initiated to determine the level of mercury in fish and other edible
aquatic organisms in local streams and reservoirs. Such sampling
should be done on a regular basis at selected sites, including
uncontaminated tributaries, to establish temporal trends in mercury
levels of aquatic organisms consumed by humans. We also suggest that a
study be conducted to measure the density of sport fish in East Fork
Poplar Creek where mercury levels in fish from the upper portions of
the drainage currently exceed the FDA action level for. mercury ‘6f”
1.0 ppm (Appendix 12). Such a study would provide information on the
number of catchable fish available to sport fishermen, and hence, the
potential public health risk from the consumption of fish from this
stream. This study would also provide baseline data on both mercury
levels in fish and density of fish for comparison with data collected
after the new sewage treatment plant on East Fork Poplar Creek begins
operation. The operation of this sewage treatment plant is expected to
significantly improve water quality in the stream. When this occurs,
fish populations that are currently limited by poor water quality due
to discharges from the old sewage treatment plant are likely to
increase. This could, in turn, result in increased harvest of sport
fish from East Fork Poplar Creek.

We suggest that results, including discussion, interpretation, and
conclusions, from all subsequent studies and monitoring of mercury (and
other contaminants) in the vicinity of the DOE facilities in QOak Ridge
be published in a form useful to the public and the scientific
community.
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ORGANIZATION CHARTS FOR DOE/ORO, UCC-ND, ORNL, Y-12, & ORGDP,
HIGHLIGHTING THOSE ORGANIZATIONAL UNITS WITH RESPONSIBILITY
FOR ENVIRONMENTAL AFFAIRS
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APPENDIX 2

® CORRESPONDENCE RELATING TO THE AQUATIC MONITORING PROGRAM
FOR ENVIRONMENTAL ANALYSES OF THE
y-12, ORNL, CARL, and ORGDP FACILITIES (1974-1975)

Memorandum from S. I. Auerbach to W. Fulkerson, dated October 15, 1975
@ Memorandum from J. W. Elwood to E. G. Struxness, dated Novemper 20, 1973
‘ Memorandum from J. W. Elwood, S. G. Hildebrand, and L. D. Eyman to
S. I. Auerbach, dated November 26, 1975 :
Letter from R. F. Hibbs to R. J. Hart, dated December 2, 1975
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g : SR oA Lol

°® T0: E. G. Struxnes e acd et .
. FROM: J. W. Elwood %‘/\% ___ s Proase Fafide

SUBJECT: Review of Prelifiinary Draft Environmental Analysis (PDEA}, Oak
Ridge-ERDA Operations, Volumes II, 1II, IV, VI, VII, and VIII.

1 have concentrated my review on those sections of the six volumes
listed above that deal with non-radiological 1iquid effluents and their
jmpacts on aquatic environments. My detailed comments are on the six..
volumes I reviewed. The purposes of this memo are te (1) give you my
® general critique of this draft environmental analysis and (2) outline
) what siouid be done to upgrade this PLEA to a draft environmental impact
statement.

Qualitative and quantitative characterization of several liquid
effluent streams (Volumes II, III, and IV) are incomplete in terms of
) jdentifying constituents in effluents, specifying maximum instantaneous
concentrations of constituents (rather than average maximum of composited
sampias), total amounts released to the environment, and types and duration
of releases (i.e., continuous vs. intermittent discharges). In addition,
Jocations of some point source discharges and source areas for diffuse
source terms are not described. This is particularly true for some effluents
® at the ORNL, X-10 site, such as location of storm drains which receive
' cooling tower blowdown and exact locations of septic tanks and their drain
field. Almost without exception, legends of tables containing effluent
and water quality data do not indicate in sufficient detail what is contained
in the table. Much of the effluent and -water quality data are not cited or-
used in the ecological assessment (Volumes VII & VIII) and thus the reason
® for its presence in the PDEA is not apparent.

The assessment of non-radiological liquid effluents on aquatic
environments is based primarily on data. coilected in the limited environmental
sampling program described in Appendix 2.1 of Volume v1. I have raised
several questions concerning the validity and interpretation of much of

® the biological and chemical data collected in this sampling program. Reported
concentrations of several metals, for example, are based on analysis of
water samples filtered through 0.8u filters. The defined separation of
the dissolved and particulate fraction as specified by EPA (1974) is based
on filtration through a 0.45u filter. According to data in the PODEA,
concentrations of several metals, in some streams, including "control"

® streams, on the Oak Ridge Reservation exceed EPA water quality guidelines.
In view of the particulate contamination known to result from filtration
through 0.8u filters, most if not all of the reported excess concentrations
of metals are open to question. I personally would not use the data for
assessing impacts on aquatic biota. Discussions regarding the bicaccumulation

of heavy metals in aquatic food chains are naive. While this aspect should
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be inciuded in the DEIS, the data presented in the PDEA are not adeguate

to draw any conclusions. My overall view of the assessment sections of

the PDEA dealing with aquatic environs is that they are poor. Most of the
conciusions drawn cannot be supported with the data presented in the PDEA.
There is some obvious uncritical use of environmental data without really
knowing what the data are based on (e.g., number and location of samples,
methods of samplie collection, preparation, and analysis). It was .apparent
to me that individuals responsible for assessing the non-radiological liquid
effluents had not familiarized themselves with the data, (i.e., talked to
individuals responsible for its collection and analysis) and were not

aware of all environmental data available for this area (e.g., TVA water
quality data on the Clinch River). Because monitoring of surface waters
downstream of point source effluents is much less intensive than is effluent
monitoring, the fate of constituents in downstream ecosystems receives little
attention in the PDEA. Why, for example, is there no mention of plutonium
below White Oak Lake? Hopefully situations such as this will be remedied

by the environmental sampling program we have proposed. There is, however,
sufficient data to look at some gross changes in water quality within some
of the drainages receiving effluents from Oak Ridge-ERDA facilities. This

js a matter of reorganizing the assessment in the PDEA to look at entire
drainage-basins (i.e., summing all effluents from each major facility and comparin
water quality upstream and downstream of the combined source terms).

Yolumes VI, VII and VIIL of the POEA will require a major rewrite before

it is ready to be released. B8efore the revision is initiated, however,

the present organization of the PDEA should be reviewed. My patience was
continucusly tested in searching for table, figures, descriptions of
effluents, and descriptions of facility operation that were Cross referenced.
1t is, in my judgement, a di Fficult document to read and follow simply
because of the poor organization. To illustrate this with a typical example,
facility operations and characterization of their effluents are described

in one volume, assessment of these effluents js described in a second

(and sometimes third) volume and the environmental data on which the~
assessment is based are given in a completely separate third (or fourth)
voluma. With the existing organization, this document should tctally
frustrate most readers interested in an environmental analysis of Oak Ridge-
ERDA: Operations. There is excess detail in many sections which needs to

be excised. If this is done, the size of the document can be substantially
reduced. Preparation of this document for release will require more than
editing. It will require analysis of data. re-organization of Volumes VI,
VIiI, and VIII and a major rewriting of those sections dealing with the
acological assessment of liquid effluents. '

Finally, data from the three-plant environmental sampling program we
have outlined is essential before this document can be upgraded to a draft
€IS. There is not sufficient biological and associated water quality data
to do a meaningful assessment of effluents from the Oak Ridge-ERDA facilities.
while I don't know what constitutes an official environmental analysis the
POEA for Oak Ridge-ERDA Operation has raised many questions which need
answering. Even if it serves no other useful function, the PDEA has provem -
bepeficial to me in designing a sampling program that hopefully will answer:
most of the questions it raises.

JWE:bt . v//,/’
cc:- S. 1. Auerbach

B. 6. Blaylock
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@ October 15, 1975

To: W. Fulkerson
From: S. I. Auerbach

Subject: Environmental Monitoring Programs for ERCA's Facilities
on the Oak Ridge Reservation

® Members of my staff have reviewed the summarization of environmental mon-
itoring programs for ERDA's QOak Ridge facilities tabulated under cover of
a memorandum from R. B. Craig to T. H. Row dated September 19, 1975. We
understand this summary was culled from the draft report on the so-called
3-plant survey, which report purports to assess the environmental impacts
of ERDA's facilities in Oak Ridge, at least in a preliminary way. We

o understand further that consideration is being given to upgrading this
report to the equivalent of a draft environmental impact statement (DES)
in the near future. Does this mean that the preliminary findings in the
present draft environmental report substantiate conclusions that are now
to be regarded essentially as the "bottom line” (or nearly so) on the
3-plant impacts? Furthermore we do not agree that this part of the

® . report (i.e., the Table on ERDA Non-Radiological Monitoring attached to

‘ Craig's memorandum) should be regarded as the "bottom 1ine" on environ-
mental monitoring -- neither as to the kind of program needed nor as to
the justification for it.

The rationale for the selection of sampling freguencies is nct at all
® apparent in several cases (e.g., quarterly analysis of water from Roger's
Quarry for COD (page 3), weekly BOD determinations in sanitary evfluents
(page 5)), nor is the selection of elements or parameters to be moni - -
tored always clear (e.g., water from New Hope Pond contains Cr, dis-
solved solids, F, Li, P, and N but it isn't clear what the effluent is
analyzed for). The recommended additions or changes are loosely worded
® (e.g., the recommendation relative to impingement at the top of page 2 --
' vhat is meant by "check"? What is meant by "periodical]y"?g. The types
of samples are not always clear (e.g., water samples from New Hope Pond
(page 3) ~-- are they weekly composite or weekly gradb samples?). There is
no mention of biological monitoring at all. Why? If the purpose of this
monitoring program is to comply with standards and to protect ths environ-
® ment, the best means to check this is to also do scme monitoring of impor-
tant biological parameters.

We believe that a more thorough evaluation of current monitoring programs
at the Oak Ridge-ERDA facilities should be made. Our examination of the
programs reveals a definite lack of internal consistency in terms of

® parameters measured and sampling frequency.

We believe that a major ERDA establishment has the respensibility to
develop and maintain monitoring programs that equal or exceed those re-
quired of the private nuclear industry. These programs should serve as a
model to those nuclear industries for which we as a National Laboratory

UCHI«430
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are helping to develop guidelines and standards. The monitoring pro-
grams should include: chemical monitoring at or near the point of
discharge; monitoring of biological effects where concentrations exceed
acceptable standards; and a system of monitoring that will be sensitive
enough to function adequately when the as-low-as-practicable concept
of releases is achieved by the Oak Ridge ERDA facilities. This is
bound to come so long as NRC continues to regulate the utilities on
this basis. ERDA should expect to abide by the same guidelines as

its industrial counterparts.

As an example, the proposed surface water monitoring system should include

the major points of release from the three facilities. The degree of
monitoring at each point of discharge should reflect the chemical nature

of the effluent, and where possible, this monitoring should be of a

continuous nature (both strip chart recorders and proportional samplers).

For example, parameters such as specific conductance, pH, dissolved , S
oxygen, temperature, suspended solids, and specific ions such as NOs, R
F, C1, and SO, can be monitored continuously using in-stream electronic
equipment. We believe these types of systems should be implemented a<:

the sites identified in the attached Table 1. Additionally, current

monitoring at these locations is inadequate since it does not reflect the
existing hydrologic conditions in many cases. For example, one sampling
station above and below the ORGDP on Poplar Creek and above and below the
confluence of Poplar Creek in the Clinch River will not yield the infor-

mation necessary to determine the source or amount of contaminants released
from these facilities. The reverse flows in both the Clinch River anc¢

Poplar Creek, due to fluctuations in the level of Watts Bar Reservoir,

make determinations of total input impossible. Therefore, it is essen-

tial that monitoring be established at the locations listed in Table 1

for the ORGDP. An alternative solution would be to combine these effluents

and discharge them through a single treatment facility. This would allow

an assessment of the combined effluent and quality and provide a means of ..
determining potential hazard to man and biota prior to release. N

It has been established that heavy actinides are being released from all
‘facilities. However, the current monitoring system does not provide data
on the magnitude of these releases. Also, at many locations, discharges
of non-radiocactive trace elements are not adequately monitored. Systems
to test the biological effects of these effluents on resident fauna and
flora prior to their release to receiving waters should ba developed and
implemented. :

In addition to the establishment of a comprehensive, sensitive monitoring
system, a detailed inventory of present levels of contaminants in sedi-
ments of the Clinch River, the White Oak Creek Drainage, and the Poplar
Creek Drainage (including Bear Creek) should be conducted. This infor-
mation is essential in determining the fate of prior releases and their
potential effect on man and the environment. After the monitoring system
has become operational and the sediment inventory established, sediments
?hou}d be monitored periodically to assess changes in distribution and
evels.
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These modifications in the surface water monitoring system should be
coupled to the establishment of ground-water monitoring systems of
comparable scope. Ground-water monitoring systems should be installed
near all radioactive and non-radicactive waste disposal areas. The
nstallation of these systems should be preceded by detailed geologic
and hydrologic studies of the industrial disposal sites. After imple-
mentation of the monitoring systems, the individual wells should be
sampled at least on an annual basis. The monitoring data from the
ground water system will provide advanced warning of impending ground-
water releases of pollutants to the surface water system.

We believe that an adequate and candid assessment of Oak Ridge-ERDA
facilities impacts would reach most if not all of these conclusions.
That part of the present draft environmental report dealing with
environmental monitoring does not meet that standard.

o

Auxier
Cox
Richmond
Rosenthal
. Struxness

.

Row
. Witkowski

bc:
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Table 1. Surface water monitoring locations
@
Y-12
New Hope Ponq Qutlet
° Roger”s Quarry
Bear Creek Below Burial Ground
Kerr Hollow Quarry
° West End Sanitary Treatment Plant
X-10
White Oak Dam
° White Oak Creek (above confluence with Melton Branch
Melton Branch 1
7904 Sanitary Treatment Plant
¢ Sanitary Treatment Plant (Ion Exchange Facility)
ORGDP
L J
Poplar Creek
K-1203 Sanitary Treatment Plant
K-1407-B Holding Pond
* "K-1410 Plating Facility
K-181 UF6 Feed Facility
K-1007-B Holding Pond
¢ K-901-A Holding Pond
K-1515 Settling Pond
o
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Information Only
T0: S. I. Auerbach e
: Please Handlg .
® FROM: J. W. Elwood, S. G. Hildebrand and L. D. Eyman .

SUBJECT: Proposed sampling program for the Oak Ridge Reservation

[Z,"'-', e s

The purposes of this memo are to (1) document our contributions to the

) proposed environmental sampling program (see attachment) for the Oak Ridge
Reservation and (2) inform you of potential requests for significant o
commitments of our time to explain and defend this proposed program to oy
Union Carbide-Nuclear Division and ERDA and to standardize the methods
of collection and analysis of environmental camples at all facilities.
If such a program is approved but funded at a level lower than costs

® which we projected (see page 3 of attachment), this proposed program vould o
have to be. revised, presumably by us. : ST

After Jerry Elwood reviewed the Preliminary Draft‘Environmental
Analysis for Oak Ridge-ERDA Operations, he indicated’that a biological
and water quality sampling program was needed in order to obtain data
@ necessary to satisfy the requirements for an Environmental Impact Statement
under the ERDA format. Additionally, in response to a request from
R. F. Hibbs, Union Carbide-Nuclear Division, to T. H. Row, ORNL-Energy
Division, a review of current monitoring programs at Oak Ridge-ERDA facilities
was carried out by L. D. Eyman and J. O. Duguid of the ESD. They concluded
that existing programs had major deficiencies in scope and pointed out a
@ number of internal inconsistencies in monitoring. At the request of
E. G. Struxness, the proposal for an environmental sampling program was
developed by the three of us, Carolyn Dinger and Marty Salk. Details of-
the proposal were outlined following a review of current non-radiological
effluent and water quality monitoring programs and discussions with environmentai
control personnel responsible for monitoring at the three major ERDA facilities
® (Mike Mitchell from K-25, Merwin Sanders from Y-12, Ed Witkowski from X-10
and Newell Bolton from X-10). We emphasize that the proposal represents our
general recommendations for parameters to sample, constituents to be
analyzed, and locations for sampling stations but is subject to revision
based on a more extensive review of current facility operations and
existing monitoring data. .

® Because of time limitations in getting this proposal ready to submit to
Oak Ridge Operations, we temporarily dropped other commitments in order to
assist in the development. We were i nformed that you were aware of our
involvement in the development of this proposal. Future requests for commitments
of our time concerning work dealing with environmental sampling programs for

@ the Oak Ridge-ERDA Operations, however, need to be clarified. It was

®

UCN-430
(3 S.81)
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: apparent in our reviews and discussions with operations personnel that dif-.
: ferences in philosophy at the three major ERDA facilities in Oak Ridge were
; reflected in significant differences in the scope, intensity, and quality
: control of effluent and environmental monitoring. We therefore urge that a
"§ periodic and independent review (i.e., exclusive of operations personnel at
: the Oak Ridge-ERDA facilities) of all environmental and effluent monitoring
at local ERDA facilities be established. Furthermore, to ensure that the
designated individuals or task group responsible for preparation of the draft .
environmental impact statement for Oak Ridge-ERDA Operations are fully aware .
: of and agree on both the proposed environmental sampling program and suggested
‘.é changes in current effluent monitoring, ve suggest that they conduct their
own review of proposed and existing programs. This will provide those
individuals responsible for assessing the environmental impacts a voice in
requesting that data are collected which in their judgement are necessary.

S aih s

° JHE: bt 4 LO * AL
Attachment D 3;_2

cc: B. G. Blaylock (wo/attachient)
E. G. Struxness (wo/attachment)

/]
¢ | / /v/. gx/ 2l
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®
United States Energy Research and
Development Administration
Oak Ridge Operations :
P. 0. Box E -
® Oak Ridge, Tennessee 37830
Attention: Mr. R. J. Hart, Manager ‘ -
Gewélédmen: -
® 'I am writing in response to your letter of July 16, 1975 in which
you jnquired about what would be needed to upgrade the Environmental
Analysis of .ERDA Facilities in Oak Ridge to the status of a araft envircn-
mental statement.
As you know, we have completed our review of "The Preliminary Draft
® Environmental Analysis of Oak Ridge~ERDA Operations". Copies have been
given informally to J. F. Wing of your staff. We will consider this.
draft to be "Official Use Only" until it is approved by UCCND and ERDA.

In our opinion the.current document, with some modification and editing,
can be issued as an ERDA-ORO publication. We estimate that it can be
ready to distribute in six months. :

i This document generally meets the guidelines for environmental assess-
ments described in 10 CFR 1l1.7a, where the purpose of the assessment is
defined as providing a basis for judging whether or mot an environmantal
statement should be prepared in accordance with the precept in section
102(2)(C) of NEPA. If it is determined that ERDA should prepare a draft

® environmental statement, 10 CFR 11.55 describes it as an objective and
meaningful evaluation of actious and their reasonable alternatives in
light of all environmental considerations. As defined, we assume the
evaluation should be somewhat comparable to those prepared for nuclear
power reactors or proposed facilities of equal magnitude. ’ .

@ We have reviewed all past and present monitbring programs conducted
by Y-12, ORGDP and ORNL and information available from a preliminary
sampling program. This review has led us to the conclusion that a more
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comprehensive sampling program will be required to upgrade the assessment
to an environmental statement. This is contrary to the opinion expressed
in our September 5&\1974 letter. While we currently have in hand much
of the descriptive material necessary for a statement, essential data om
surface water and biota characteristics are lacking. The three major
facilities considered have all maintained monitoring programs for both
radiocactive and nonradiocactive materials for many years., However, these
programs have normally been directed at demonstrating compliance with
local, state, and Federal standards, and as such, do not provide the more
complete baseline data conventionally assembled for an environmental
statement. a

‘A comprehensive sampling program to characterize the surface water
and biota is outlined in the attachment. The program is designed to cover
calendar year 1976. It is essential that it extend for a one-year period -
to adequately account for the effects of seaconal variations. At the:same
time, the material relating to process releases should also be updated
with a current status date of September 30, 1976. This sequence of activ-
jties would allow us to provide ERDA with a Draft Environmental Statement
ready for public release on July 1, 1977.

An estimate of the total cost for the sampling program and the prepa-
ration of the draft environmental statement is enclosed. We recognize
that the sampling program is costly, but it appears to be what is required
for an adequate environmental statement. Since the program that we have
laid out would start in January, we would like to discuss its implementa-
tion in the near future.

Your letter requested identification of any deficiencies in the
routine environmental monitoring program. vhile some modifications to-.
these programs have been identified by the assessment and are included -
as part of the proposed sampling program, we feel final recommendations
of changes can best be made upon completion of this program.

We will be pleased to discuss this in more detail if you desire.
SiAcergly y;7 R
b Tl

F. Hibbs, President

RFH:THR:1lg

Attachments

ce: P. C. Fourney H. Postma
R. G. Jordan - RC P. R, Vanstrum
C. J. Parks File

be: S. 1. Auerbachv/ C. R. Richmond
F. L. Culler M. W. Rosenthal
W. Fulkerson T. H. Row

M. E. Ramsey E. H. Struxmess
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Proposed Sampling Program
for Oak Ridge Reservation

The Preliminary Draft Environmental Analysis of Oak Ridge-ERDA
Operations (PDES) identifies several point-source discharges to surface
waters that exceed current recommended guidelines for potable waters and
the protection of aquatic life. Non-point-source contaminants may also
be adversely affecting water quality in some streams on the Oak Ridge
Reservation. In additiom to the adverse effects on water quality asso--
ciated with current discharges, aquatic environs on and downstream of
the Oak Ridge Reservation are being adversely affected by past releases
of envirommental pollutants. Levels of mercury in some fish species in
Poplar Creek at K-25, for example, currently exceed the FDA limits of
0.5 ppm Hg for human consumption. The elevated mercury levels in fish-
and sediments in Poplar Creek are attributed to an accidental release
of mercury from Y-12 several years ago. The distribution and magunitude
of this mercury contamination downstream of Y-12 presently is unknown.

In order to assess both the environmental 'impact of non-radioclogical
effluents on aquatic ecosystems and hazards to man from these discharges,
a systematic, coordinated environmental sampling program of surface
waters receiving effluents both directly and.indirectly from Oak Ridge-
ERDA facilities is proposed. Historic and current data from effluent
monitoring programs at Oak Ridge-ERDA facilities are useful in cal-
culating concentrations of known releases for determining compliance
with water quality standards downstream of point-source discharges.

To assess the environmental impact of effluents, however, constituents
should be sampled for both concentration and total loading (i.e., flow
weighted) at the point of release and downstream. The fate of non-
radiological environmental contaminants should be determined by sampling.
particulates. In addition, systematic sampling of aquatic populatious.
(benthos and fish) downstream of effluents needs to be done in order to
assess the impact of discharges on aquatic ecosystems. Existing biological
data from sampling programs described in the draft document consist of
preliminary species lists of aquatic biota in streams and reservoirs that
receive effluents from Oak Ridge-ERDA facilitles. There currently is
neither systematic biological sampling of aquatic populations on or down-
stream of the Oak Ridge Reservation nor monitoring of agquatic biota, such
as fish, for non-radiological contaminants. '

To obtain the data necessary to fully assess the environmental impact
of Oak Ridge~ERDA Operatiomns on surface waters on and downstream of the
Reservation, we proposed that the existing effluent and water quality
sampling programs conducted by the various facilities be upgraded and
a biological sampling program for a one-year period be initiated at an
early date. To facilitate monitoring the fate and affects of both
planned and accidental discharges to the drainage basins on the Oak
Ridge Reservation (i.e. Poplar Creek, ineluding Bear Creek, White Oak
Creek, McCoy Branch, Kerr Hollow Branch, and Scarboro Creek) and to




e A.'_Q‘- -

the Clinch River, we propose that all environmental sampling programs
for Oak Ridge-ERDA facilities be centrally coordinated. This will pro-
vide flexibility in sampling that is necessary to respond to changes

in facility operations and environmental conditioms. It will ailow

for the standardization of sampling procedures and methods of analysis
at all facility operations. This will ensure that the data collected in
all sampling programs are comparable. Wherever possible, existing
sampling stations and facilities would be utilized. The general
recommendations for sampling of aquatic environs are:

I. Poplar Creek Drainage Basin
A. East Fork Poplar Creek (EFPC)

1. EFPC~1 (New Hope Pond, Y-12): The current monitoring program
includes continuous strip chart monitoring of water for_ pH . e
and conductance, with continuous proportional sampling. and:- -~
analyses for Cr, Li, Hg, 2n, PbL, Fe, cd, U, ¥, SO, total
P, PO,, total N, N03, TDS, suspended solids, and TOC. Up-
grade the current momitoring program to also include the
following:

a) analyze continuous proponrtional samples for Al, Cu, and
Nil

b) continucus strip chait monitoring of N.0.; the current
program of daily grab sampling for D.0. 1is insufficient
to enable measurement of minimum daily concentrations.

¢) daily analyses of BOD and COD based on continuous
proportional sampling.

2. EFPC-2: This temporary station should be located betwesn
the RUST Water Treatment -Plant and the Oak Ridge Sewage-
Treatment Plant. Chemical analyses of water will demomstrate
effluent contributions to EFPC from Rust Engineering Company.
In conjunction with population studies, sediment analyses,
and analyses of aquatic organisms, these data will provide
sufficient data for an assessment of additive impacts from
RUST and Y-12 discharges into EFPC.

The sampling program should include the following parameters:

a) continuous strip chart monitoring of H20 for pH, D.O.
and specific conductance.

b) continuous proportional samples, composited monthly and
analyzed for suspended solids and those elements analyzed
for at EFPC-1, since high concentrations of some of these
constituents were measured during 1974 at a nearby statiom.
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c) Biological sampling, as discussed in the introduction

1. Quarterly collection and analysis of benthic
organisms and fish tissues for Hg, Cd, Pb, Zn,
Cu, Cr, Ni and U.

2. Population studies of resident and non-resident
organisms.

d) Chemical analyses of surface sediment samples for Hg,
cd, Pb, Zan, Cu, Cr, Ni and U.

EFPC-3: Temporary station, located downstream from the
Oak Ridge Sewage Treatment Plant, to determine effluent
contributions by this facility. Parameters sampled
should include: -

a) Ahalysis of same elements as at EFPC-1.

b) Continuous strip recordings of D.O., »l, and specific
conductance.

¢) continuous proportional samples, composited and analyzed
for NO3, NH,, IDS and suspended solids.

d) Residual Cl, BOD, and COD should be analyzed daily:
- based on continuous proportional sawpling.

EFPC-4: Temporary station located immediately upstream
from the confluence with Bear Creek; results of chemical :
and biological sampling and analyses would indicate additive .
effects of all point source discharges on water quality;
and aquatic organisms in East Fork Poplar Creek. Sampling
should include the following:

a) continuous strip chart recording of pH, D.O. and specific
conductance.

b) continuous proportional samples composited and analyzed
for the same constituents measured in New Hope and Bear
Creek.

¢) Biological sampling and analyses (as discussed in intro-
duction)

1. Quarterly collection of fish and benthos for heavy
metal tissue analyses (Hg, Cd, Pb, Zn, Cu, Cr, Ni
and U).

2. Quantitative population studies of resident and
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d) surface sediment analyses for trace metals (quarterly).

EFPC-5: Temporary station located downstream from con-
fluence with Bear Creek, to determine the relative effluent
contributions of each creek, the resulting additive impacts
on the aquatic environment in this portion of East Fork
Poplar Creek, and an estimate of the chemical loading of
Poplar Creek by East Fork Poplar Creek.

The sampling program suggested would be identical to that
for EFPC-4.

Control Station: Locate at existing weirs on Walker Branchj;
conduct chemical and bioclogical sampling to enable assessment
of aquatic impacts of point-source effluent discharges in—
East Fork Poplar Creek and Bear Creek based on comparisons
with ambient conditions in an aquatic environment which is
relatively isolated from effluent discharges. Since the
head waters of EFPC and Bear Creek essentially consist of
cffluents, it is necessary to establish the control station
on a separate but comparable stream. The similarity of EFPC,
BC and Walker Branch with respect to geological and drainage
characteristics would enable 2 valid comparison of environ-
mental conditions in Bear Creek and East Fork PC with the
ambient conditions of Walker Branch.

B. Bear Creek (BC)

1.

BC-1: Temporary station located immediately downstream
from Y-12 waste dump areas, to determine effluent loading
and aquatic impacts of all discharges in Bear Creek in
this area. Previous sampling below these discharges has.
indicated the sampling pragram should include the
following:

a) continudus strip chart monitoring of water for pH, D.O.
and specific conductance.

b) continuous proportional water samples, composited and
analyzed for Cr, Li, Hg, Zn, Pb, Fe, Cd, U, F, SOy, POy,
total P, total N, NO3, TDS, suspended solids and TOC;

BOD and COD should be analyzed daily, based on continuous
proportional sampling.

¢) biological sampling (see introduction)

1. quarterly collection and analyses of benthic organisms
and fish tissues for heavy metals specified in water
samples (b above).
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2. quantitative population studies of resident and
non-resident organisms.

d) quarterly chemical analyses of surface sediment samples
for heavy metals (b above). "

BC-2 (Existing station on Bear Creek Road): The current
monitoring program is identical to that for EFPC-1 (New

" Hope Pond). Upgrade this program to also include:

a) analyses for same parameters as at BC-1
b) continuous strip chart monitoring of D.O.

¢) daily analyses of COD and BOD based om continuous
proportional sampling

d) biological sampling -

1. quarterly collection &nd analysce of benthic
organisms and fish tissues for heavy metals.

" 2. quantitative population studies of resident and
non~resident organisms. :

e) surface sediment analyses for metals

Poplar Creek (PC)

1.

PC~-1 (located between the confluence with EFPC and Blair
Bridge): The current monitoring program includes continucus
strip chart monitoring of_water for pH, D.O. and specific
conductance, with continuous proportional sampling and
analyses for Cd, CN, Cu, F, Hg, Mn, Ni, U, Zn, NOj, SOy,
NH,, TDS and suspended solids; sediment core samples are
analyzed for trace metals. Upgrade this program to also
include the following:

a) daily measurement of BOD and COD based on continuous
proportional sampling, during periods of unidirectional
flow in Poplar Creek, for a limited period of time.
Continuocus proportional sampling and analyses for
1i.

b) Biological sampling

1. tissue analyses of benthic organisms and fish
for Hg, Cd, Pb, Zm, Cu, Cr, Ni and U.

2. population studies of resident and nonresident
organisms.
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¢) include surface sediment analyses in current core
Sediment sampling program (< 0.2u particle size).

2. PC-2 (mouth of Poplar Creek): The current monitoring
program is identical to that conducted at PC-1l, and
should be upgraded as such, to enable assessment of
chemical and biological impacts of ORGDP effluent dis-
charges in Poplar Creek.

3. PC-3: Temporary control station located on Poplar Creek
upstream from the confluence with the East Fork of
Poplar Creek and above the tidal influence caused by
fluctuations in the level of Watts Bar Reservoir. This
station will provide data on chemical loading to the lower
end of Poplar Creek at K-25 from the main branch of Poplar-
Creek which receives acid mine drainage and sewage effluents..
The sampling program suggested would be identical to that
recommended for EFPC-4.

II. White Oak Creek Drainage Basin
A. White Oak Creek (WO)

1. WO-1* (downstream from sanitary waste treatmcnt area):
Establish a temporary station downstream from the effluent
outfall to determine chemical loading and biological impacts
of all ORNL outfalls on White Oak Creek. The sampling pro-
gram should include the following:

a) continuous strip recording of pH, D.0. and conductance
to demonstrate maximum and minimum concentrations /24 hrs.

b) daily analyses of BOD,-EOD, NHy,, suspended solids and
residual chlorine based on continuous proportional
sampling.

c) continuous proportional samples analyzed for Cr, Zn, Pb,
Hg, Cd, NO3, P, PCB's, Cu, Mn, and phenols to enable
impact assessment of ORNL point source discharges om
White Oak Creek water quality.

*Current plans for ORNL monitoring include proposed stations on Melton
Branch and White Oak Creek for continuous monitoring of pH. The loca-
tion of the pH stations coincide with the locations suggested for MB-l
and WO-1 in this proposal; subsequent to approval and installatiom of
the pH stations monitoring could be upgraded to imclude the recommended
sampling program.
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d) biological sampling between WO-1 and W0-2 (weir).

1. tissue analyses of benthos and fish for heavy metai
concentrations (Hg, Cd, Pb, Zn, Cu, Cr, Ni and U).

2. population studies

e) surface sediment collection and analyses between WO-1
and WO0-2, for Hg, Cd,.Pb, Zn, Cu, Cr, Ni and U.

2. WO-2 (at existing weir): The current mcnitoring program
includes continuous strip chart recording of pH, D.o.,
conductivity, temperature and flow. Upgrade this program
to also include the same parameters and sampling frequencies -
for water quality analyses as discussed for Wo-1, to deter-
mine effects of all point-source and non-point-source ORNL
discharges on water quality of White Cak Creek.

B. Melton Branch (ME)

1. MB-1%* (7904 sewage treatment plant): Current monitoring is
conducted in the sewage ocutfall by non-proportional sampling;
establish a temporary station downstream from the outfall
and include the following sampling in order to detexrmine
instream impacts of the facility:

a) continuous strip recording of pH, D.0. and conductance
to demonstrate maximum and minimum concentratiouns /24 hrs.

b) daily analyses of BOD, COD, NHy, sucpended solids and.
residual chlorine based on continuous proportional
sampling. -

¢) continuous proportional samples analyzed for Cr, Za, Pb,
Hg, Cd, NO3, P, PCB's, Cu, Mn, and phenols to enable impact
assessment of ORNL point-source discharges on Melton Branch
water quality.

d) Biological sampling between MB-1l and MB-2.

1. Quarterly tissue analyses of benthos and fish for
heavy metal concentrations.

*Current plans for ORNL monitoring include proposed stations on Melton
Branch and White Oak Creek for continuous monitoring of pH. The loca-
tion of the pH stations coincide with the locations suggested for MB-l
and WO-1 in this proposal; subsequent to approval and installation of
the pH stations monitoring could be upgraded toc include the recomnended
sampling program.
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2. Population studies.

e) surface sediment collection analyses between MB-1 and
MB-2. ’

2. MB-2 (weir): The current monitoring program includes con-~
tinuous strip chart monitoring of water for pH, D.0., flow,
and temperature. Upgrade this program to include the same
parameters and sampling frequencies for water quality
analyses as for MB-1l, in order to determine additive effects
of point-source and non-point-source ORNL discharges on
Melton Branch. :

White Oak Lake (WOL, Dam): water quality, sediment and biologi~ -
cal analyses to determine additive effects of ORNL effluents
on the drainage basin.

a) continuous strip chart recording of D.0., pH, and con-
ductance.

b) continuous proportional semples analyzed for Cr, Za, Pb,
Hg, Cd, NO3, P, PCB's, Cu, Mn and phenols.

c) daily analyses of BOD, COn:, Ni, suspended solids and
residual chlorine based on continuous proportional
sampling.

d) biological sampling in WOL (same as for White Oak Creek
and Melton Branch).

e) surface sediment sampling and chemical analyses for trace
metals in White Oak Lake.

Control: Locate a temporary station on Walker Branch Embayment,
to serve as a relatively non-polluted control for White Oak
Lake, Scarboro Embayment (SE) and Roger's Quarry (RQ). The
sampling program would be identical to those described for

WOL, SE and RQ, to emable comparison of data.

III. Scarboro Creek - McCoy Branch Drainage Basin

A.

Scarboro Embayment: Sampling program should include the
following, to determine effects of Kerr Hollow effluents (point.
source and non-point source) on the biological and chemical
enviromment of Scarboro Embayment, which is accessible for

public use.

1. SE-1: (Kerr Hollow): continue current monitoring program
and possibly upgrade to increase frequency.
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2. SE-2: locate a temporary station at the culvert adjacent
to Carbide Park, and include the following:
a) continuous strip chart recording of D.0., pH and con-
ductance.
®
b) continuous proportional sampling for TDS, Zr, suspended
solids, Li, Al, Mn, Hg, Za, U, total N, PO,, and
pesticides.
° ¢) biological sampling as discussed for other statioms.
d) surface sediment collection and analyses for trace
metals as discussed for other statioms.
B. Roger's Quarry
e 1. RQ-l: upgrade current monituring program to include the
following:
a) continuous strip recorder monitoring for pH, D.0., and
specific conductance. _ : L
e b) continuous proportional sampling and analyses of water
for Cu, Za, Pb, Hg, Cd and sulfur.
¢) biological sampling
® 1. tissue analyses of fish and benthos for heavy metals
2. population studies of resident and non-resident
organisms.
d) surface sediment collection and analyses as discussed
Y for other stations.

IV. Clinch River

1. Control (water quality): locate temporary station at
Oak Ridge sanitary water intake to determine water quality
® upstream from all Reservation operations. Sampling should
include the following:

a) continuous strip chart recording of pH, D.0. and con-
ductance.

® ' b) continuous proportional sampling and analyses for Cd, Cs,
Cu, CN, Pb, Mn, Hg, Ni, Zn, U, F, TDS, NH,, suspended
solids, SO NO“, COD, and BCD.

u’
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CR-1 (Melton Hill Dam): Obtain available data to determine
water quality upstream from ORNL outfalls. Continue current
monitoring program.

Control: Locate temporary station for Clinch River, above
Melton Hill Dam (CR-1), to determine river conditions up-
stream from White Oak Lake discharge sampling should ineclude
the following:

a) biological sampling (see introduction).
1. tissue analysis of benthos and fish for heavy metals.

2. population studies of resident and non-resident
organisms. ' ;fﬁ

b) surface sediment analyses {or Hg, cd, ®b, Zn, Cu, Cr, Ni
and U.

CR-2 (potable H,0 pumping station, ORGDP}: No suggested
changes. The current monitoring program includes continuous
strip chart recording of pH, D.0., and specific conductance,
with continuous proportional sampling for ¢d, Cs, Cu, CN,
Pb, Mn, Hg, Ni, Zn, U, NOy, SOy, NHy, F1, TDS and suspended
solids. .

CR-3: (RCW pumping statiom, ORGDP): No suggested changes.
The current monitoring program is identical to that conducted
at CR.Z -

CR-4: locate temporary s;étion below last outfall at ORGDP;

a) sample and analyze water for all compounds included at
other stations, using the same methods and frequencies.

b) bioclogical sampling (as discussed for other stations).

1. tissue analyses of benthos and fish tissues for
trace metals.

2. quantitative population studies.

c) surface sediment analyses for trace metals.
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~ Summary of Estimated Cost for
® Draft Environmental Statement
FY 1976 FY 1977
Sampling Programl
® ORGDP 128,000 98,000
' ¥-12 280,000 175,000
ORNL L : 242,000 . 198,000
Statement Preparation? 86,000 144,000
736,000 615,000
® : .
lsampling program costs are distributed on the basis of the physicad
@ relation of the facility to the surface water system under investiga-
tion, i.e., ORNL would bear all costs on White Oak drainage.basins. .
Thousands ;
1. Capital 180
® 2. Chemical Analysis :
‘ Water from existing stations 119
Water from temporary stations 158
Sediments and biota 340
3. Maintenance of stations and sample_
collection 99
e 4. Professional Staff 150
5. Data Management 75
1121
23tatement preparation costs would be evenly distributed among the three
facilities. )
®
e
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sUBJECT: Mercury Contamination in Poplar Creek and the Clinch River

TO: C. R. Richmond, Associate Director for Biomedical and
Environmental Sciences
FROM: J. W. Elwood, Environmental Sciences Division
cc: Distribution .
AR
ABSTRACT

The East Fork of Poplar Creek (EFPC), Poplar Creek (PC), and the Clinch
River (CR) below the mouth of Poplar Creek were found to be contaminated
with mercury based on analyses and comparisons of Hg concentrations in

fish and sediments collected from these environs. Concentrations of

total mercury (Z Hg) in muscle of all largemouth bass collected in Poplar
Creek in 1976 exceeded the FDA's proposed action level for Hg in fish of

0.5 ppm, and 95% of the I Hg in these fish was in the methyl form. The
permitted level of intake by humans of largemouth bass from Poplar Creek
containing an average I Hg concentration of 0.73 ppm, is calculated to be

40 g/day, based on the FDA recommended maximum intake level of methylmercury.
Largemouth bass weighing more than 200 g collected from the Clinch River at
the mouth of Poplar Creek also contained I Hg concentrations in excess of
the FDA's proposed limit and data for this species indicate that I Hg levels
in the Clinch River are elevated 7 miles below the mouth of Poplar Creek
relative to concentrations in largemouth bass from Melton Hill Reservoir.
Sediment data show that Bear Creek and East Fork of Poplar Creek are poten-
tial sources of the elevated Hg concentrations in Poplar Creek and the
Clinch River. Recommendations are given for further defining the sources

of Hg contamination in these streams and for examining the mechanisms and
rates of Hg transport in the Poplar Creek-Clinch River system.

NOTICE This document contains information of a preliminary
nature and was prepared primarily for internai use at the Oak
Ridge National Laoboratory. [t is subject to revision or cor-
rection and therefore does not represent a final report. The in-
formation is only for official use and no release to the public
shail be made without the approval of the Law Department of
Union Carbide Corporation, Nuciear Division.




Introduction

In 1974, fish, benthic invertebrates, and sediments were collected
from streams draining the Oak Ridge-ERDA Reservation and analyzed for
several hea&y\metals. This sampling and analysis was conducted to
provide information for the environmental impact analysis of Oak Ridge-
ERDA Operations. Sediment sampies collected at three locations in the
East Fork of Poplar Creek (EFPC) contained approximately 25 z 10 ppm
of mercury (+ 2 S.E., n = 13), while sediments in Poplar Creek (PC)
below the confluence with the East Fork of Poplar Creek contained an
average of 14 + 6 ppm (n = 7) (ERDA 1975a). Two sediment samples
from the Clinch River (CR) below the mouth of Poplar Creek at Clinch
River Mile (CRM) 11.5 contained 17.3 and 51.9 ppm Hg. Mercury con-
centrations in sediments from uncontaminated control streams flowing
into the East Fork of Poplar Creek contained < 0.1 ppm (ERDA 1975a).
These sediment data {ndicated significant Hg contamination in the East
Fork of Poplar Creek, Poplar Creek, and the Clinch River below the
mouth of Poplar Creek. Further, muscle from several fish, particu-

larly carp (Cyprinus carpio), collected in 1374 from the lower section

of Poplar Creek in the vicinity of the Oak Ridge Gaseous Diffusion
Plant (K-25) contained elevated levels of total mercury (I Hg) (ERDA
19758), with concentrations in some fish exceeding the Fodd and Drug
Administration's (FDA) proposed action level for mercury in fish of
0.5 ppm (USDHEW 1974). To verify the apparent mercury contamination

in the EFPC-PC-CR drainage and to establish the extent of contamination

fish from these environs, the Environmental Sciences Division at ORNL

was requested by the Oak Ridge-ERDA Operations Office to collect
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¢ fish from Poplar Creek and the Clinch River and to analyze these samples '
for mercury. This report contains the results of these analyses and
provides comparative data for evaluating the degree of Hg contamina-
o tion in these environs.
o h were collected by”electrofishing in May, June, and
October 19%. A1l fish were weighed, measured, and frozeg/on
dry ice. Samp)gs were analyzed for L Hg by the Plant Xaboratory
e at Y-12. Axial mudcle samples of approximately 5S4 were removed
from each fish by cut™Npg a rectangular sectigf of the flesh, be-
ginning beneath the dorsa\ fin and extendipf ventrally down the
o side. The skin was removed Xom all sgfples. In order to examine
intra-laboratory variation in wiQle/analysis of T Hg, duplicate
muscle samples were removed from/thR first 60 fish and each dupli-
o cate was analyzed separately for I Hg. Duplicate samples were re-
moved from every fifth fisfi thereafter 1 » the fish was suffic-
iently large to take tyd 5-g muscle samples \ Results for fish
o weighing < 15 g aredased on whole-body analysel\ (i.e., entire
fish, excluding pfe skin and gastrointestinal tracN. Huckabee
et al. (1974) freported no difference in  Hg cbncentr jon between
® analyses of/ whole fish and axial muscle in fish samples O{Jlected from
uncontagfinated streams in the Great Smoky Mountains Nationai Park.
This Ainding, however, needs statistical confirmation for fish ¥Qllected
Y frém areas contaminated with mercury.
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Recommendations

(1) Studies should be initiated to identify the source(s) and
speciation of mercury in the East Fork of Poplar Creek, Bear Creek,
Poplar Creek, and the Clinch River by determining the spatial distri-
bution of mercury associated with sediments of seiected size fractions
and organic content in these environs. It is suggested that mercury
associated with surface sediments be mapped in detail in New Hope
Pond, the East Fork of Poplar Creek, Bear Creek, and Poplar Creek, -
above and below the confluence with the East Fork of Poplar Creek,
and the Clinch River above and below the mouth of Poplar Creek.

(2) Additional sampling of aquatic food chains (i.e., benthic
invertebrates, fish) in the East Fork of Poplar Creek, Poplar Creek,
Bear Creek, and the Clinch River should be conducted in order to
quantify the baseline levels of Hg contamination in biota in 1977
for comparison with future monitoring data. Fish sampling should
be.initiated in April in order to collect migrating species such as
sauger and white bass which spawn in the Poplar Creek drainage.

The sampling should be designed to collect all life history stages
(i.e., eggs, fry, fingerlings, and adults of all age groups and

sexes) of the species of interest. Analysis for Hg content of
components of aquatic food chains in these contaminated environs and
in control (uncontaminated areag}shouid be initiated as soon as
possible and conducted on a regular basis (e.g., minimum of annually).

(3) The Quality Control Program for environmental monitoring of

mercury (and other heavy metals) should be upgraded. Methods

of collection, preparation, and analysis of environmental samples




47

for Hg should be standardized so that data collected in the various
monitoring programs at X-10, Y-12, and K-25 are comparable. For
sediment samples, it is recommended that the procedure for sampling
surface sediments be carefully defined and standardized and the

< 63-y size fraction (i.e., sediment particles that pass through a

U.S. Standard 250-mesh sieve or a 230 Tyler Standard Sieve) be
analyzed. Total mercury in the two size fractions (i.e., > 63 and

< 63 u) and in bulk sediments should be analyzed in select samples

in order to check recoveries and to determine the distribution of
mercury as a function of particle size. Sediment samples shouid be
wet sieved (using filtered water from the site where the sample was
collected) as soon as possible after collection (and prior to freezing),
dried at < 60°C, and quantitatively analyzed for Hg using flameless
AAS. The dissolution method of sediment samples should follow the pro-
cedure recommended by the Environmental Protection Agency (see

“Mercury in Sediments® on p. 134 of USEPA 1974). Quality control
samples, including "blind" reference standards for water, sediments,
and biological materials, should be exchanged by all monitoring
laboratories on a regular basis.

(4) Procedures for monitoring mercury in liquid effluents and
surface waters should be modified so that both total and particulate
mercury are measured. 0issolved mercury'can then be determined by the
difference. In addition, analysis should be done on grab samples col-
lected under various flow regimes rather than on composite samples
held over a week. Water samples should be collected in giass con-

tainers and acidified immediately after collection with concentrated

Ultrex nitric acid. Holding times prior to analysis for mercury
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samples should be kept to a minimum, preferably < 12 hr. For
particulate Hg, aliquots should be filtered immediately on collection
through a membrane filter (Nuclepore membrane filters are recommended
because of their uniform pore size, low Hg background, and low sorption
of Hg by filter material) with a 0.4-u pore size before addina the
acid. For total Hg, the filtration is omitted, and the sample should
be collected directly in a pre-acidified, baked glass volumetric con-
tainer.

(5) Because of the agricultural utilization of the East Fork of
Poplar Creek and its floodplain and the potential for deposition
for Hg-contaminated sediments on the floodplain during high dis-
charges, it is recommended that soils and vegetation along the East

Fork of Poplar Creek be sampled and analyzed for L Hg.
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MEMORANDA RELATING TO THE ELWOOD (1977) REPORT

From M. Sanders to J. D. McLendon, dated August 6, 1970

From S. I. Auerbach to C. R. Richmond, dated March 22, 1977
From C. R. Richmond to J. F. Wing, dated March 22, 1977

From C. R. Richmond to Distribution, dated June 13, 1977

From S. I. Auerbach to C. R. Richmond, dated September 9, 1977
From C. R. Richmond to R. G. Jordan, dated October 26, 1977
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v~ NUCLEAR DIVISION POST OFFICE BOX Y, OAK RIDGE, TENNESSEE 37320
To (Name) J. D. McLendon Date August &, 1970
‘ Division
Location Building 971l-1 Originating Dept.  Radiation Safety - 2373
§‘ Answering letter date
Copy to } File ' Subject Mercury Analysis

-

Tre atteched gives a listing of recent aralysis for-lMercwry conteat in~
o fish, water, and rud samples collected in the Ozk Ridge area. Trhe lizit
suggested by U.S.P.H. for Mercury content in fish is 0.5 »rm.
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LOCATICH

New Hope Pond Zast Fork Poplar Creek

New Hope Pond East Fork Poplar Creek

East Fork Poplar Creek 200 Yards Downstream of Illew Hope Pond
Zast Fork Poplar Creek at Wiltszhire Estate

Zast Fork Poplar Creeik at Ozk Ridge Country Club

Melton Hill lake at Oak Ridge Marina

Béar Creek 1 Mile West of ¥Y-12 Disposzl Area

Bear Creek at Proposed Sampling Station

Bear Creek at TVA Gaging Station 25

Bear Creek Spring No. L

Bear Creek Geological Test Well Cr-1

Bear Creek Geological Test Well Co-1

A A A

A

.CC026
.0005
.ccc2
.CCC2
.CCc2
.00C2..
.ccc2

.ccoz2
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TLOCATIONW vom MERCUDY
Vew Hope Pond - East Fork Poplar Creek 63
® Zast Fori Poplar Creck - 2C0 yards below Pond ] .90
' Zast Fork Poplar Creek - Wilishire Estate 1.6
Zast Fork Poplar Creek - Oak Ridge Country Club 11.3
® Melton Eill Ieke at Oak Ridge Marina 01
Bear Creek at Proposed Sampling Station .17
Eear Creek at Spring i+ <O
® Sear Creaik at TVA Gaging Station 725 .13
Bear Creex Geological Test Well Ch-l o
Bear Creek Geological Test Wall Co-1 .23
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March 22, 1977

To: C. R. Richmprd, A_sociate Director of Biomedical and E_iwiron—
PY . Dsire'c:tor, Environmental Sciences Division N

: BUSINESS CONFIDENTIAL Report on Mercury Contamination -in- the

e . Poplar Creek-Clinch River Drainage _ .
o = z

>." Attached for your review and distribution to individuals responsible for -
"’ environmental safety and monitoring at the Oak Ridge-ERDA facilities are .
six copies of the-BUSINESS CONFIDENTIAL report prepared by Jerry W. Elwood
of the Environmental Sciences Division conceraing mercury contamination :
® z. . in Poplar Creak-Clinca River drainage. The report contains an analysis -
of the data on mercury in {ish and sediments collectad in the drainage in
-7 1976, and summarizes the zvailable data on mercury in streans and reser-
voirs in this area. The literature on mercury in aquatic environments was -~ . .=
.. also reviewed in order to provide readers with some perspective on the ex~ S
tent of mercury contamination in these environs. Several recommendations
® are made for studies to identify the source of the mercury, to determine
- the extent of the contamination, and to determine the current mercury
.. discharges to surface waters from Oak Ridge~ERDA facilities.

Also attached for your approval and signature is the draft of a cover
memorandum which you requested be prepared for distribution with the report.
® > The distribution list on the cover memorandum was suggested by J. F. Wing,
> . ORO-ERDA. The BUSINESS CONFIDENTIAL category was used, also at J. F. Wing 'S
" suggestion; tO‘-lim:Lt distribution of the raport.

SRS T T my understanding that wvhen comments on the report have been received,

- .- a final BUSINESS CONFIDENTIAL report is to be prepared in the Environmental
® ... Sciences Division and distributed by you to the following individuals as
27 well as to Luboratory Management:

S. I. Auerbach - ESD, ORNL '
H. D. Fletcher - ERDA-~ORO, Uranium Enrichment Operations Division
N D. Hickman - ERDA-ORO, Manufacturing Division
® R. G. Jordon - UCCND, Y-12
- E. M., King - UCCND, X-10
J. A. Lenhard - ERDA-ORO, Research and Technical Support Division
Je L. Liverman -~ ERDA Headquarters, DBER, Washingtomn, D. C.
M. Sanders - UCCND, Y-12
S. S. Stief - UCCND, ORGDP
® ' J. F. Wing - ERDA-ORO, Safety and Environmental Control Division
J. W. Elwood - ESD, ORNL

¥
=

SIA:jmd
Enclosures 7




Distribvtion by S. L Auerbach Cy. fwd.: J~W=Elwood-

¢ . Brocksen Farzyck
: . Burgess - Reickls " 3/24/77' SIA
v Coutant Strgeaess /
1O \ir-’=§' INTERNAL CORRESPFONDENGE St
REBIDE Buguid Yaza
. Gehes
. Kari
o NUCLEAR DIVISION ) Km’——-— —POST CFPICE-B0X X, OAK RIDGE, TENNESSEE !
——————— Please Handla
Raspaasitia
To (Nemey Distribution ' Date . March 22, 1977
Division '
® - location . Originaling Dept.
3CZIVED =3D- ) Answeriag letter date
‘Copyto  J. F. Wing, ERDA, ORO  subiee  BUSINESS CONFIDENTIAL
° W 77 23 15 , ) . Report on Mercury
: Contamination in Poplar

Creek and Clianch River

: In accordance with arrangemsnts made at a meeting-in R. G. Jordan's

® ’ office at Y-12 on December 20, 1976, the attached BUSINESS CONFIDENTIAL
report on mercury contamination in sediments and fish in the Poplar
Creek-Clinch River drainage is being distributed to you for review and
comment. This report contains an analysis of the data on mercury in fish
and sediments collected in this drainage in 1976 and summarizes the avail-
able information on mercury in streams and reservoirs in this area. 1In

® : addition, the literature on mercury in aquatic environments is reviewed in
order to provide you with some perspective on the extent of mercury con-
tamination in the Poplar Creek drainage. While the source(s) of the
elevated mercury levels in fish and sediments observed in portions of the
drainage could not be defined from available information, the data suggest

P several potential sources. Recommendations are made in the report for
specific studies to identify the source(s) of mercury contamination-as
well as to define the extent of the environmental contaminatiocn-downstream .
from-ERDA facilities at K-25 and Y-12, Recommendations-also are-made-to--
modify some of the liquid effluent monitoring practices- at these faeilities
in order to more accurately quantify mercury discharges to surface waters.

After you have reviewed this report, please transmit your written
comments by April 8, 1977, to Jerry Elwood, ORNL, Building 2001, X=10,
telephone extension 3-1310. A final report will then be prepared and
distributed to you. - '

. | L (Rehead

C. R. Richmond o
Enclosure

Distribution: R. G. Jordan, UCCND, Y-12
E. M. King, UcClD, X-10
M. Sanders, UCCHD, Y-12
S. S. Stief, UCCND, ORGDP

P bc: S.t. Auerbach




BUSINESS CONFIDENTIAL

INTERNAL CORRESPONDENCE

NUCLEAR DIVISION POST OFFICE BOX X, OAK RIDGE, TENNESSEE 37830

1o (Name)  Distribution. Date June 13, 1977

Division : .
Location Originating Dept. C. R. Richmond

Answering lstter date

Copy 1o H. D. Fletcher, ERDA-ORO Subjoct Mercury contamina-
H. D. Hickman, ERDA-ORO tion in Poplar
J. A. Lenhard, ERDA-ORO Creek and Clinch

J. F. Wing, ERDA-CRO River sediments

Under separate cover you will soon receive a copy of a report entitled
"Mercury Contamination in Poplar Creek and the Clinch River®
(ORNL/GF\77/320). This report, prepared by J. W. Elwood of the
Environmental Sciences Division at ORNL, contains an analysis of the
data on mercury in fish and sediments in the East Fork of Poplar
Creek, Bear Creek, Poplar Creek, and the Clinch River. Some fish
and/or sediment samples from all of these waters were found to contain
mercury levels 'in excess of the background concentrations in streams
and reservoirs in this area. The literature on mercury in aquatic
environments was reviewed in order to provide you with some perspec-
tive on the extent of mercury contamination in these environs.

During the review of existing data, some problems with the procedures
used for-the-analysis and monitoring of mercury at Y-12 and ORGDP were
found. Accordingly, recommendations have been made in the report to
modify these procedures. Recommendations have also been made to
initiate studies to identify the source(s) of mercury contamination
and to better define the extent of the contamination in fish and
sediments downstream of ERDA facilities at Y-12 and ORGDP. It is my
understanding that some of the recommendations in the report have
already been implemented.

The repoft shows that some fish in Poplar Creek and in the Clinch
River at the mouth of Poplar Creek contain mercury concentrations in
excess of the proposed action level for mercury established by the




Distribution 2 June 7, 1977

U.S. Food and Drug Administration. Since these are public waters
which are accessible to and utilized by sport fishermen,. it is impor-
tant that the sources and extent of this mercury contamination be
defined so that, if necessary, appropriate counter measures can be

taken.
CR RSl
C. R. Richmond
CRR: JWE: 1wl
Enclosure
Distribution: Auerbach, UCCND, X-10

Case, UCCND, Y-12
Elwood, UCCND, X-10
Jordon, UCCND, Y-12
. King, UCCND, X-10
Postma, UCCND, X-10

. Sanders, UCCND, Y-12

S. S. Stief, UCCND, ORGDP
R. A. Winkel, UCCND, ORGDP
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INTRA-LABORATORY CORRESPONDENCE S. G. Hildebran

OAK RIDGE NATIONAL LABORATIRY

September 9, 1977

To: €. R. Richmond, Associate Director, 3iomedical and Environ-
..mental Sciences b

- {
-

i S
From: - ~—1. Auerbach, Director, Environme=ntal Sciences Division

Subject: Monitoring Data and Reports for Oak Ridge—ERDA Facilities

In the past year, staff members in the Enviror—ental Sciences Division
have reviewad some of the aquatic-monitoring <ata and monitoring reports-
prepared by UCC-ND for the Oak Ridge-ERDA facilities. These reviews-
were prompted, in part, by the need for infor—a2tion on mercury levels

in the local environs, including Poplar Creek znd Clinch River. In ad-
dition, we felt it necessary to review the avazilable physical-chemical
monitoring data prior to designing and implemsating a biological sam-
pling program to assess the impacts resulting Zrom operation of the

Oak Ridge Gaseous Diffusion Plant. During thes course of these reviews,
several questions were raised concerning the c>jectives of environmental
monitoring at the ERDA facilities, the method of summarizing and report-
ing data, and requirements for interpretation of monitoring data. Re-
sults of trace metal analysis for Poplar Creek sediments provide several
exarples which illustrate specific questions that were raised.

In both the 1975 and the 1976 Monitoring Repor: for Oak Ridge—-EPDA fa-
cilities (Y/UB-4 and Y/UB-6), concentrations oZ selected trace metals in
Poplar Creek sediments were reported (Tables 25 and 28, respectively).

The conclusion in the 1975 report is that "Insufficient comparative data
precludes any quantitative analysis of this current sediment sample
data,” but that .... "Future plans include collection of additional
samples from the upper west fork of Poplar Crezk to determine background
levels." The sediment sampling program in Poplar Creek was expanded in
1976, presumably to obtain additional conparative data, including back~
ground levels in streams not receiving effluencs from ERDA facilities.

The conclusion in the 1976 report, which contzias results of the expanded
program, however, is that "Evaluation of the CZGDP impact on sediment
concentrations is complicated by the fact that Zoplar Creek at ORGDP is,
during much of the year, a part of Watts Bar Raservoir arnd thus, along
that portion of the stream, simulates a settling basin for both Poplar
Creek and East Fork Poplar Creek. A meaningful interpretation of the data
cannot currently be made due to the relatively short time period over which
the data have been collected." The fact that :the lower section of Poplar
Creek acts as a settling basin for suspendad sziiments in East Fork Poplar
Creek and Poplar Creek has been known since Wa::s Bar Reservoir was formed.
If the objective of the sediment sampling progrzm is to determine the




C. R. Richmond 2 Szptember 9, 1977

role of ORGDP on metal concentratisns, the monitoring program must ob-
viously be designed to account for metals in both East Ferk Poplar Creek
and Poplar Creek sediments. It would seem that 2 prograz to accomplish
this objective could have been designed when sedinent conitoring was
initiated and certainly modified <o meet the objective ziter two years
of data collection. It is our unierstanding, howaver, that sediment
sampling still does not include stations in the East Fork Poplar Creek.
Therefore, isolating the impact oZ ORGDP on metal conczntrations in
Poplar Creek and Clinch River sedizents szems unlikely unczil stations

on East Fork Poplar Creek are estzblishad and ronitored ragularly.

The manner in which sediment data are summarized in the reports raises
questions about the validity of ccmparing sampling locations and dates.,
There is no indication of sample rumbers or variation in —zan concentra=-
tions within sampling locatioans. Are the differences ia concentrations= =
between stations statistically significant?

Analysis of the frequency distribution of mercury levels in Poplar Creek
sediments (PCM O to PCM 5.2) shows that mercury conceatrztioms in 1975

and 1976 do not follow a normal or a log-normal distribution in either

year. Concentrations in 1975 foliow a bimodal distribution, while in

1976 the distribution is not bimocdal but is definitely skewed. The ex-
pected frequencies of mercury concsatrations for tha Cai square (xz)
statistic were calculated from the observed frequencies in 1975 and 1976.
The results of the test showed that the frequency distribution of mercury

in Poplar Creek sediment in 1975 and 1976 were significantly different

from each other. It is interesting to note that the obsarved frequency

in the smallest concentration class (< 0.1 ppm of Hg) cacraased from

1975 to 1976, while the observed ILrequency in the middle and largest

classes (0.10 to 10 and > 10 ppm, respectively) increasad, suggesting. ="
_that mercury levels in Poplar Creek sediments may have increased from- -
1975 to 1976. The important point, however, is that sinca neither the
1975 nor 1976 data follow a normal distribution, the data must be trans-
formed before comparing concentrations between sazpling lccations and
dates. There is no indication in the monitoring reports as to how the
mean concentrations of metals in szdiments were calculatad and what
assumptions are made about the fresuency distribution of the observed
concentrations. Also, if Poplar Creek in the vicinity of ORGDP is a
settling basin for suspended sedimants, what is the basis for the 15
sampling stations in Poplar Creek zad why are the station locations
either not shown on a map or described?

The method of sediment analysis is incorrectly stated tc be atomic ab-
sorption (page 16 of the 1976 report); whereas, accordiag to J. C. White,
an emission spectrograph (which has a substantially lower precision)

was used for analysis of mercury an¢ presumably all othsr matals. It is
our understanding that mercury is now being analyzed by atomic absorption
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but sediment mercury concentrations in 1975 z=d 1976 were determined
by emission spectromatry. <

A question was also raised about the absencz of biological monitoring

in aquatic environments. The 1972 Federal Wwzter Pollution Control

Act Amendments (Public Law 92-500) specifically requires that wherever
appropriate each discharger conduct biologziczl momitoring in receiving
waters. The Act is very explicit and detailsd in its regquirements
(Sections 308 and 504) that effects of.  polluzznts be measured on aguatic
life actually in receiving waters (not in lztoratory aquaria) and momi-
toring be conducted to detect accumulation o pollutants in tissue of
organisms representative of appropriate levels of the food chain. Such
biological monitoring data would be halpful to our staff in making their
assessment of the environmental impacts resulting frecm operation of ths
Oak Ridge Gaseous Diffusion Plant.

(13

In summary, the consensus of the staff membd reviewing the monitorirg
reports was that aquatic monitoring of phys zl-chemical parameters
was, in general, poorly designed to define effects of specific fa-
cilities on contaminant levels and to quantiir changes in contaminant
jevels over time. In additiom, there is toc iittle attention given to
statistical analysis of existing physical-chznical data and data inter-
pretation. It is our experience that for mo-itoring programs to be eif-
fective in terms of costs and information, t=2y cust be designed with
specific objectives in mind. Because a2 priz==TYy objective of monitoring
is to define the environmental impacts of eazn facility, it is imperativas
that both the biotic and abiotic components =2 monitored. The absence

of regular biological monitoring precludes t=2 possibility of defining
]

the effects of contaminants on biological pozulations in the receiving

v ow

v

s gy ¢

oot b
i

waters. . Since we must rely on public docume=ts which can be cited in
our environmental assessment of ORCDP, thess —onitoring reports provide
an important data source. We would, thereforz, like to ensure that thase
reports provide comprehensive and reliable eavironmental data for use

in the assessment.

Because of our concerns over the status of zonitoring inm the Poplar
Creek-Clinch River drainage, we recormend thz: the current physical-
chemical monitoring program for aquatic envizonments be evaluated with
enphasis on the specific objectives and requizements of monitoring,
selection of monitoring stations and parace:srs, and znalysis and re-
porting of monitoring data. We also recozmang that 2 routine biological
nonitoring program be incorporated in the pII3ras. Members of the En-
vironmental Sciences Division are available -o participate in an evalu-
ation of the current monitoring progran and -o assist in the desigmn a=nd
irplementation of biological monitoring. I - sok forward to discussing
these macters with you at your convenience.

STa:jmd
ce: TF. R. Bruce
W. Fulkerson
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. Monitoring Data and Reports for
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'TCEIVED ESD-

7 C3T 77 11s 25tan Auerbach has expressed interest in and concern about monitoring
data and reports for Oak Ridge-DOE facilities. They are particularly
concerned about the lack of sediment sampling for metals in East Fork
Poplar Cresek. They are also concerned about the way sediment data from
other locations are summarized in reports such as Y/UB-4 (1975) and
Y/UB-6 (1976). 3ecause no indication of sample numbers or variation in

® mean conceatrations within sampling locations is given, it is difficult

to determine statistical significance between concentration values found
at different sampling statioms.

According to Auerbach's staff, the data analysis for mercury levels in
Poplar Creek might be complicated because of different distributien
functions, neither of which appear to be normal for samples obtained in
1975 and 1976. They have questions concerning sampling station locations
in Poplar Crzek (they are not given in the reports) and method of analys-s
for sediment sam:les (a:omlc absorptlon or ‘emission ‘spectrog auh)..

, There is. aIso some concern in the Env1ronmental Sczences DlVlSlon'(ESD)

® about our complizace with Sections 3C8 and 504 of the 1972 Federal Water
Pollution Control Act Amendments (PL-92-300) that require biological
monitoring in aquatic environments. ESD relies on public documents such
as the monitoring reports noted above as input to their assessment of
ORGD?. Because of this, they would like to provide any expertise they
currently have in assisting you and your staff in making these monitor-

® ing reports more valuable.

Sveene e »‘--* e . - - P e P,

I would like to suggest that you or your staff might meet with Auerbach

and his staff to determine if their perceptions and concerns are justified

and to decide whether they can be of assistance in evaluating the current

aquatic monitoring program (selection of monitoring stations and parameters,
® sampling, analyses of samples, data analyses, and reporting) and also in

the design and implementation of biological non1t0~1n$ efforts.

C“‘ vb\\.-s Q\_\L_

C. R. Richmond




APPENDIX 5

MATERIAL RELATING TO THE ECOLOGICAL STUDIES FOR THE
ENVIRONMENTAL ANALYSES OF THE ORGDP AND ORNL FACILITIES

Memorandum from S. 1. Auerbach to J. F. Wing, dated January 21, 1977.

Title Page and Table of Contents from “Environmental Assessment of the
Oak Ridge Gaseous Diffusion Plant Site," DOE/EA-0106, U.S. Department
of Energy, Oak Ridge, Tennessee, December 1979.

Title Pages, Table of Contents, and Distribution List from Loar (ed.),
"Ecological Studies of the Biotic Communities in the Vicinity of the
Oak Ridge Gaseous Diffusion Plant," ORNL/TM-6714. Qak Ridge National
Laboratory, Oak Ridge, Tennessee, October 1981

Memorandum from S. I. Auerbach to J. F. Wing, dated March 30, 1977.

Title Page, Table of Contents, and Distribution List from Loar et al.,
“Technical Background Information for the ORNL Environmental and
Safety Report, Volume 2; A description of the Aquatic Ecology of
White Oak Creek Watershed and the Clinch River below Melton Hill
Dam," ORNL/TM-7509/V2. 0Oak Ridge National Laboratory, OQak Ridge,
Tennessee, October 1981.

Title Page, Table of Contents, and Distribution List from Boyle et ail.,
"Environmental Analysis of the Operation of Oak Ridge National
Laboratory (X-10 Site)," ORNL-5870. Oak Ridge National Laboratory,
Oak Ridge, Tennessee, November 1982.




o ' OAK RIDGE NATIONAL LABORATORY

OPERATED 8Y
UNION CARBIDE CORPORATION
HUCLEAR DIVISION

=

. POST OFFICE BOX X
OAK RIDGE, TENNESSEE 37830
January 21, 1977
®

Mr. d. F. Wing
Chief, Environmental
Protection Branch
U.S. Energy Research and
® Development Administration
Oak Ridge Operations
Oak Ridge, TN 37830

Dear Jerry: :
Enclosed find the Environmental Sciences Division draft proposal

_to undertake a comprehensive bjological monitoring program in the

(/ ORGDP aquatic and terrestrial environs. These studies are projected

~to involve a full year of sampling beginning in late February, 1977.
The results of this work will provide biological data necessary for

e the promulgation of a defensible environmental impact statement

related to the ORGDP operations.

The total budget will be $275,000 and will take the efforts of
four full-time ESD employees (one professional, three technical).
The work will be administered by the aquatic and terrestrial ecology
@ Section Heads, R. {. Brocksen and W. F. Harris, respectively.

I appreciate your help and concern in this matter and look
forward to an expeditious facilitation of the program.

° Sincerely, -
7 enach, Director
Environmental Sciences Division
¢ SIA:cgg
Enclosure -

cc: W. Fulkerson (w/note attached)
® D. E. Reichle
C. R. Richmond
E. G. Struxness




TITLE: Non-Radiological Aquatic and Terrestrial Biological Monitoring

Program for the Oak Ridge Gaseous Diffusion Plant

PRINCIPAL INVESTIGATORS: R. W. Brocksen and ¥. F. Harris

Environmental Sciences Division

Oak Ridge National Laboratory

INTRODUCTION AND SCOPE:

The Preliminary Draft Environmental Analysis of the Oak Ridge-ERDA
Operations provided the justification and need for the implementation of
a systematic biological monitoring program in aquatic and terrestr%a]
environments in the vicinity of the Oak Ridge GaseousvDiffusion Plant.

A comprehensive environmental and effluent sampling program for physical
and chemical parameters has been developed and implemented by the staff
‘of the ORGDP. This proposal details a biological monitoring prog;am that
can be coordinatea with the existing physical and chemical monitoring
program for the ORGDP.A The results of these'monitoring programs will
provide tﬁe environmental data nécessary to prepare an Environmental
Impact Statement for the ORGDP. |

The major component of the proposed biological monitoriﬁé‘will be
directed toward a systematic characterization and quantif{cation of aquatic
communities at-select stations on Poplar Creek and the Clinch River both‘
upstream and downstream of ORGDP 1iquid effluents. In addition to this
effort, we will determine the extent of accumulation in reéident agquatic

biota of selected elements identified in 1iquid effluents from ORGDP.

e also propose to implement a sampling scheme which will quantify the




extent of accumulation of fluorides and nickel in naturally occurring

plant and mammal communities in the terrestrial environment of ORGPD.

Aquatic Sampling Stations

.Statioﬁ Number 1 - Poplar Creek upstream from the confluence
| w%th East Fork Poplar Creek and above the.tidal influence

caused By fluctuations in water level in Watts Bar Reservoir.

Station Number 2 - Poplar Creek between the confluence of East
Fork Poplar Creek and Blair Bridge.

Statioﬁ Mumber 3 - Poplar Creek downstream from last identified
effiuent release point of the K-ZS facility.

Station Number 4 - Clinch River approximate river mile 18 upstream
from confluence with Poplar Creek.

Station Number 5 - Clinch River approximate river mile 11.5
above the K301A holding pond. |

Station Number 6 - Clinch River approximate river mile 18.5
below confluence with-Pop1ar Creek and the KSO01A holding

pond.

These stations are consistent with those currently sampled by the

L -

staff of ORGDP for physical and chemical parameters.

Biological Compartments of Aquatic Systems to be Sampled
for Population and Community Analysis and Sampliing Freguency

1. Periphyton, phytoplankton and zooplankton - Stations 1-6,

bimonth}y for one year.

2. Benthic invertebrates - stations 1-6, bimonthly for one year.




3. Fish - Stations 1-6, bimonthly for one year with more
intensive effort in Poplar Creek during spawning migrations.
4. Ichthyoplankton - Stations 2-3, major sampling in the

spring.

Tissue Analysis of Aquatic Biota

Twice during the year we will analyze 5-10 fish each of three
species from stations 1-6 for Hg, Cd, Pb, Zn, Cu, Cr, Ni, and U.
Coincident with the fish tissue analyses, we will analyse samples
of benthic invertebrates from station 1-5 for the same elements.
Thé number of samples will depend on the availability of benthic

invertebrate biomass.

Sampling of Terrestrial Ecosystem Compartments
for Fluorides and Mickel

lle propose to establish three 10,000 meter sampling transects
running SW-NE with the center of ORGDP as the transect mid-point.
Live trabpihg grids for small mammals will be located at 750 m,
1000 m, 2000 m, and 5000 m on each transect. Samples of vegetgtion
will also be col]écted on the trapping grids. Larger mammals Eﬁ7]
be collected at select stations. Mammals and vegetation will be
collected during the following periods: February-March, May-June,
August-September, and November-December. Vegetation and mammals will
be analyzed for fluorine and nickel. Vegetation will be examined for
evidenée of fluorine damage. Two control areas will be sampled for
the same parametérs. The control areas will be in the general vicinity

of Gallahar Bend and Park City Bend.




BUDGET

FY 77 FY 78
3MY 141 K 1My 52K

1 professional level aquatic ecologist.
2 technical Jevel aquatic biologists.

® 1 technical level terrestrial biologist.

Ana]_yt‘icalk - 72 K o ;m.

® - _ Equipment and Supplies 10 K
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INTRNDUCTION AND SCCPE:

The Preliminary Draft Envirs~—mental inalysis of tha Oak Ridge-ERDA
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a systematic biological monitorinz crogram in aquatic and terrestrial
environments in the vicinity of <re Jak Ridge Mational Laboratory. This .
proposal details a biological mecni<cring program which is directed toward

a systematic characterization ard guantifization of aquatic and terrestrial
communities at select stations abcve and b2low the ORMNL facilities on White
Qak Creek and Melton Branch and <r=2 Clinch River above and below the
confluence of White Oak Creek. ir additicn to this effort we will deter-
mine the extent of accumulation ir rasident aguatic and terrestrial biota
of various radiological and non-rzZinlogiczl contaminants which were
selected on the basis of both knawn releasas from the facilities and

levels analyzed during the envirornental sampling pregram for the
Preliminary Draft Environmantal Arz2iysis c{ the Oak Ridge-ERDA Operations.
The radiological analysis of fish znd benthic invertebrates will bte
conducted by the Health Physics Division under separate funding.

A more comprehensive envircrranial ard effluent sampling program for
physical and chemical parameters shcild be conducted concurrently with the
proposed biological monitoring rrcarazm. Collection of the data on water
quality and sediments can be cocrdinzted with the existing environmental
surveillance program and the prezcss? bioioyical monitoring program. The

results of these monitoring orogrz—s will crovide the environmental data

necessary to prepare an Environrz-z27 Imgact Statement for ORNL.




Aquatic Sampling Stations

Station # 1: White Qak Creek abcve the 7000 Area.

Station # 2: UWhite Oak Creek between Weir No. 3.and M2lton Valley
Drive bridge.

Station # 3: Melton Branch above Yeir No. 4.

Station # 4: White Oak Creek between the confluence with Melton
Branch and White Qak Lake.

Station # 5: White Qak Lake.

Station # 6: White Oak Creek between White Qak Lake and the confluence
with the Clinch River.

Station # 7: Melton Hill Lake in the vicinity of the ZGCR (river mile 32).
Station # 8: Clinch River between Melton Hill Dam and Rt. 95 bridge.
Station # 9: Clinch River between river mile 20.5 and river 21.5.

Station #10: Clinch River at river mile 18.

These stations are consistent with those currently sampled by the
Health Physics Division and the Cperations Division for radiological and

non-radiological contaminants.

Biological Compartments of Aquatic Systems to bte Samplad
for Population and Community Analysis and Sampling Frecuency

1. Phytoplankton and zooplankton: Stations 4-6 and €-10, bimonthly for
one year.

2. Periphyton: Stations 1-6 and 8-12, bimonthly for one year.
3. Benthic invertebrates: Stations 1-6 and 8-10, bironthly for one year.
4. Fish: Stations 1-6 and 8-10, bimonthly for one year.

5. Ichthyoplankton: Stations 4-%5, major sampling in the spring.




Tissue Analysis of Aquatic Biota

Twice during the year we will analyze 5-10 fish each of three
speéies from stations 1-10 for Hg, Cd, Pb, Zn, Cu, Cr, Ni, U, and
PCB's. Coincident with the fish tissue analyses, we will analyze
samples of benthic invertebrates from stations 1-10 for the same
elements. The number of samples will depend on the availability of
benthic invertebrate bjomass.

Sampling of Terrestrial Ecosystem Compartments
for Lead, Mercury and Zinc

le propose to determine the transfer of lead, mercury and zinc from
White Qak Creek and Melton Creek. to adjacent terrestrial communities.
Concomitantly, the influence of these elements on the function and
structure of these communities will be determined. Seven 300 meter x
900 meter grid sites covering both creeks will be used is compling
sites. From thesg sites, soil, litter, vegetation, invertebrates and
vertebrates will be collected seasonally. Mdmmal trapping transects
will be established within each site. Sample sites are shown on the
attached map:
. WO-1
MB-1
MB-2
Site A
Site B

W0-3
bQ-4

Site

Ny Ww N~
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BUDGET

It is extremely difficult to define what information is available

or being retrieved regarding water quality and sediment parameters on

the ORIL compound. We are therefore presenting two budgets.

The first

includes only manpower, analytical and equipment and supplies necessary

for the biological monitoring.

and the sediment and water quality sampling costs.

If data become

The second includes both the biological

available from the efforts of the Cperations and Health Physics Divisions,

the second budget would be reduced appropriately.

FY 1978
Man-years 2.5 -

Analytical -

Soil, Litter,
Tissue, etc.

Equioment and
Supplies -
TOTAL

Budget 1 = 420 K

Sediment and Yater

FY 1978

Budget 2 = 770 K

Start Date April 1, 1978

6 K
210 K

Quality Analysis for Adjo

FY 1979

Man-years 2.5

Analytical

Soil, Litte
Tissqe, etc

Equipment and
Supplies

ining Stations

FY 1979

210 K
175 K
385 K

- 135K
T
- 6 K
TOTAL 210 K
- 350K
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APPENDIX 6

MINUTES OF MEETING TO DETERMINE MERCURY CONCENTRATION IN AREA STREAMS
® ( MEMORANDUM FROM D. L. MASON TO DISTRIBUTION, DATED MAY 4, 1982)
(Marginal Comments-W. Van Winkle)




HSEA82A-0504-148

NUCLEAR DIVISION
INTERNAL CORRESPONDENCE

May 4, 1982

J. G.
V. W.
M. Mj
H. H.

W Va
C. Weber, 9723-11A

Dorsey, 9995, MS 2

Lowe, 9723-11A

tchell, 1551, MS 127, ORGDP
Stoner, 9766, MS 7 -

n Winkle, Jr., 1505, ORGDP

Minutes of Meeting to Determine Mercury Concentrations In Area Streams ,x;%«

The following group of people met May 3, 1982 to discuss execution of an
7 Cexperimend to determine mercury concentrations in streams emanating from
" the Y

o

-~

-12 Plant: Paula Pritz, Julie Dorsey, Hank Stoner, Ron McElhaney, , ™\

Richard Counts, Victor Lowe, Sandra Schlotzhaver, Jack MclLendon, Charles
Weber, Jim Underwood and Merwyn Sanders of Y-12; Webb Van Winkle, Jerry
Elwood, Steve Hildebrand and Jim Loar of ORNL; and Mike Mitchell of ORGDP.

We want this experiment to determine, in order of priority '{é,
1) the concentration, at one instant in time, of mercury in fish, A S
other biota and sediment of the East Fork of Poplar Creek (EFPC). @' o f
2) whether mercury continues to be released from the Y-12 Plant.- N A
3) the concentration of mercury in the fish, other biota and sediment /°€?f14,
of Bear Creek. ai~ v
/,;,4) the concentration of PCB in the fish in EFPC and Bear Creek. r

-~

We acknowledged two constraints. First, the work needs to be complete by-
elﬂay 21. Second, where possible sampling locations should duplicate previous
experiments, particularly the most recent plant sampiing by an ORNL employee.

The responsibilities were defined as below:
-V¥an Winkle et al, will design the experiment, collect samples and

write the report.

owe will participate in the experiment design, provide statistical

analysis, and determine the measurement precision and accuracy.
-Weber will determine the consistency of the analytical results with
previous experiments

-Oorsey will provide analytical support.

-Stoner will provide overall program coordination.




(RaV

J. G. Dorsey et al.
Page 2
May 4, 1982

During the meeting it was agreed that -
“the analysis will be for total mercury;

“there is not time, nor does there appear to be a real neeq’for intra-
laboratory comparisons;

*samples taken from EFPC and Bear Creek will be analyzed by Y-12 personnel;

‘we will not be able to determine how much of the mercury originated in the
Y-12 Plant.

Van Winkle presented an experimental design. It was accepted with minor
modification.

fis
As soon as poss1b1e samples will be collected in Poplar Creek for Mike M1tche11
He asked that these samples be analyzed at ORGDP.

D LMM—QM_

D. L. Mason, 9723-14, MS 1
DLM:pc

cc: J. C. White
File - DLM - NoRC




APPENDIX 7

MERCURY CONTAMINATION IN NEW HOPE POND,
EAST FORK POPLAR CREEK, AND BEAR CREEK
(8riefing for Y-12 Plant Management, June 2, 1982, W. Van Winkle)




MERCURY CONTAMINATION
IN NEW HOPE POND., EAST FORK POPLAR CREEK.,
AND BEAR CREEK

BRIEFING FOR Y-12 PLANT MANAGEMENT
JUNE 2, 1982
W, VAN WINKLE
ENVIRONMENTAL SCIENCES DIVISION
0AK RIDGE NATIONAL LABORATORY




OBJECTIVES (IN ORDER OF PRIORITY)
DETERMINE HG CONCENTRATION IN FISH, OTHER BIOTA. AND
SEDIMENTS IN EAST FORK POPLAR CREEK (EFPC) o

DETERMINE WHETHER HG CONTINUES TO BE RELEASED FROM
Y-12

DETERMINE HG CONCENTRATION IN FISH, OTHER BIOTA, AND
SEDIMENT IN BEAR CREEK (BC) o




Table 1. Station number, river mile, and type of sample collected at
each site on East Fork Poplar Creek and Bear Creek

Station Sample type '
Number RM3 Sediment Fish Liverwort and moss Pasture grass
East Fork Poplar Creek !
1 1.3 X X X
2. 4.8 X X
3 5.5 X
4 6.8 X T
5 a3 X X X
6 13.8 X X
7 14.1 X X
8 14.2 X X
. Bear Creek
1 0.4 X X
2 2.0 X
3 2.8 X
4 6.0 X
5 7.1 X
6 7.6 X

3River mile relative to confluence with Poplar Creek for East Fork
. Poplar Creek and with East Fork Poplar Creek for Bear Creek.
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PRECISION AND ACCURACY

AVERAGE COEFFICIENTS OF VARIATION (A MEASURE OF
PRECISION) ARE APPROXIMATELY 10% OR LESS FOR EACH OF
THE FOUR SAMPLE TYPES

ACCURACY

- WITHIN 0.1 PPM AT HG CONCENTRATIONS £1.1 PPM |
- NEEDS FURTHER EVALUATION AT HIGHER CONCENTRATIONS




RESULTS FOR SEDIMENTS IN NHP
100 PPM AT SURFACE VS < 1 PPM BACKGROUND
Up To 300 PPM IN SUBSURFACE SEDIMENTS
APPARENT DECREASE SINCE 1973. MAY BE DUE TO ABSENCE OF HIGH
RUNOFF-PRODUCING STORMS SINCE 13977 '
NEED 1 OR MORE TAGS TO DATE LAYERS

0 r'» l MAY
{ 1982

10 P~

DEPTH IN SEDIMENT CORE fcm)
8
|
CALENDAR YEAR

1973

] 1 ’ I
100
0_/\{ 100 200 300

TOTAL Hg CONCENTRATION {ug Hg/g dry wt)
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RESULTS - MOSSES AND LIVERWORTS

HG CONCENTRATION IN MOSS DECREASES WITH DISTANCE
AR
DOWNSTREAM IN EFPC

MOSSES AND LIVERWORTS ARE NOT PART OF ANY FOODCHAIN
LEADING TO MAN. THEREFORE, THE ELEVATED HG =
CONCENTRATION FOUND IN THESE PLANTS IS NOT A DIRECT
HEALTH CONCERN.




RESULTS - PASTURE GRASSES
ALONG EFPC

° HG CONCENTRATION AVERAGES 3.5 PPM FOR DEAD FOLIAGE
AND 0.2 PPM FOR LIVE FOLIAGE FOR PASTURE GRASS ON THE
FLOODPLAIN OF EFPC

° CALCULATIONS INDICATE HG CONCENTRATION IN MILK FROM
' COWS GRAZING ALONG EFPC PRESENTS NO HEALTH HAZARD

®- CALCULATIONS INDICATE HG CONCENTRATION IN BEEF FROM
CATTLE GRAZING ALONG EFPC MAY EXCEED 1.0 PPM




RESULTS - BEAR CREEK

SEDIMENT

- 13 PPM NEAR SETTLINé BASINS (RELATIVE TO 100 PPM
FOR EFPC IMMEDIATELY BELOW NHP)

- HG CONCENTRATION DECREASES WITH DISTANCE
DOWNSTREAM TO BACKGROUND LEVELS

- Y-12 NOT A SIGNIFICANT ACTIVE SOURCE FOR HG

FISH
-  HG CONCENTRATION, EXCEPT FOR ONE ROCK BASS., DID
R
NOT EXCEED FDA ACTION LEVEL FOR HG IN FISH MUSCLE
OF 1.0 PPM

MOSS

- HG CONCENTRATION SLIGHTLY ABOVE BACKGROUND, BUT
MORE THAN A FACTOR OF 10 LOWER THAN FOR MOSS FROM
EFPC




RECOMMENDATIONS - SPECIFIC ACTIONS

LIMIT LOSS OF HG ASSOCIATED WITH SEDIMENTS FROM Y-12

- IDENTIFY AND STABILIZE (OR PHYSICALLY ISOLATE) THE
AREA YIELDING HG CONTAMINATED SEDIMENTS

- DESIGN AND IMPLEMENT FUTURE DREDGING PLANS FOR NHP
TO MINIMIZE SEDIMENT RESUSPENSION AND LOSS TO
EFPC

CONSIDER THE FOLLOWING ACTIONS IN LIGHT OF HG

CONCENTRATIONS FOUND IN FISH IN EFPC

- NOTIFY TN DEPT PUBLIC HEALTH & SUGGEST POSTING
NON-DOE PROPERTY ALONG EFPC WITH APPROPRIATE
SIGNS FOR BOAT FISHERMEN AND BANK FISHERMEN

- POST DOE PROPERTY ALONG EFPC WITH APPROPRIATE
SIGNS FOR BANK FISHERMEN

CONSIDER THE FOLLOWING ACTION IN LIGHT OF HG
CONCENTRATIONS CALCULATED FOR BEEF: BUY AND
SLAUGHTER AN OLDER COW AND MEASURE THE CONCENTRATION
OF MERCURY IN VARIOUS ORGANS AND TISSUES CONSUMED BY
HUMANS |




RECOMMENDATIONS - FURTHER MONITORING

EVALUATE FURTHER THE HISTORICAL HG RECORD IN NHP

SEDIMENTS BY

- MEASURING HG CONCENTRATION IN SEDIMENT CURRENTLY
ENTERING NHP

= OBTAINING AND ANALYZING ADDITIONAL CORES

-  ESTABLISHING ABSOLUTE CHRONOLOGY OF HG DEPOSITION
IN NHP

MONITOR HG CONCENTRATION IN SEDIMENTS IN EFPC EVERY
TWO YEARS AND IN BEAR CREEK EVERY FIVE YEARS

FOLLOWING THE START OF OPERATION OF THE NEW WEST END

SEWAGE TREATMENT PLANT. MONITOR IN EFPC:

- HG .CONCENTRATION IN FISH

- ABUNDANCE AND SIZE DISTRIBUTION OF DOMINANT SPORT
FISH POPULATIONS N

- SPORT FISHING EFFORT AND CATCH
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° ¢ ABSTRACT

. A one-month study was performed at the request of Y-12 Plant
management to determine the concentration of mercury in sediment, fish,
moss, and pasture grass in the East Fork Poplar Creek (EFPC) and
Bear Creek drainages and to determine whether mercury is still being

@ released from the Y-12 Plant.

Total mercury concentration in a sediment core from New Hope Pond
was 100 ug/g dry wt at the surface and up to 300 ug/g dry wt in
subsurface sediments, relative to background concentrations of Jless
than 0.3 ug/g dry wt. There has been an apparent decrease since 1973

® in mercury concentration of sediment entering New Hope Pond. The
decrease since 1977 may be due to the absence of high runoff-producing
storms since 1977, although one or more intermediate layers in the core
need to be dated to establish the absolute chronology of mercury depo-
sition in New Hope Pond over the period 1973-1982. Mercury concen-
tration in sediment of EFPC immediately below New Hope Pond is similar

® to the concentration in the surface sediment of New Hope Pond, thus
suggesting a common and currently active source for the mercury in the
creek and the pond. Mercury concentration in the sediment decreases
with distance downstream, indicating dilution of the contaminated
sediment with uncontaminated sediment from tributary drainages entering
East Fork Poplar Creek. Mercury concentration at all stations on EFPC

® exceeded background by a factor of 60 or more.

‘ NOTICE This decument containg infarmation of o preliminary
nature and was prepared primarily for internal use at the Qak
Ridge National Loboratory. it is subject to revision or cor-
rection and therefore does not represent a final report. The in-
formation is only for official use and no reiease to the pubiic
shall be made without the approval of the Law Department of
. Union Carbide Corporation, Nuclear Division.




Total mercury concentration in muscle tissue of bluegill from EFPC
was positively correlated with body weight, as expected. Although
there was a decrease in concentration with distance downstream, mercury
concentration in 87% of the bluegill collected at the three upstream
locations exceeded the Food and Drug Administration (FDA) action level
for mercury in the edible portion of fish of 1.0 wg/g fresh wt. Total
mercury concentration in moss, as in sediments and bluegill, decreased
with distance downstream in EFPC. Total mercury concentration averaged
3.5 and 0.2 ug/g fresh wt for dead and live foliage in pasture grass,
respectively, on the flood plain of EFPC. Calculations indicate that
mercury concentration in milk from cows grazing along EFPC presents no
health hazard, but calculations indicate that mercury concentration in
beef may exceed 1.0 ug/g fresh wt.

Results for Bear Creek indicate that this drainage is considerably
less contaminated with mercury than East Fork Poplar Creek. The
concentration in the sediment was 13 ug/g dry wt near the settling
basins at the west end of the Y-12 Plant area, but decreased to back-
ground concentrations before the confluence of Bear Creek with EFPC.
Total mercury concentration in fish, except for one rock bass, did not
exceed the FDA action level. The concentration in moss was slightly
above backgpownd, but was more than a factor of 10 lower than that for
moss from EgPC.

Recommendations are made (1) to 1limit the quantity of mercury
released from the Y-12 Plant area into EFPC, (2) to consider notifying
the responsible state agencies and fishermen concerning mercury
concentrations found in fish in EFPC, and (3) to measure mercury
concentration in hair from cattle grazing on pasture grasses along
EFPC. Recommendations concerning further monitoring are also made.
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1. INTRODUCTION

In April 1982, the Environmental Sciences Division at Oak Ridge

National Laboratory, in collaboration with analytical chemists and

statisticians from the Y-12 Plant, was requested to design, execute,
and report on a short-term study of mercury contamination in East Fork
Poplar Creek (EFPC) and Bear Creek (BC), the two drainages for the
Y-12 P1ant area. The objectives, in order of priority, were to deter-

mine (1) the concentration of mercury in fish, other biota, and

sediment of EFPC as of May 1982, (2) whether mercury continues to be

released from the Y-12 Plant, and (3) the concentration of mercury in
fish, other biota, and sediment of B8C (memo from D. L. Mason to
J. G. Dorsey et al., dated May 4, 1982). A fourih objective, not
covered in this report, was to determine the concentration of PCBs and
uranium in fish, other biota, and sediment in East Fork Poplar Creek

and Bear Creek.

The study was constrained by the requirement that the work be-

complete by May 21, except for this report itseif. As a result, sample
types, number of sampling stations, and number of samples were selected

to result in approximately 150 analyses for total mercury.
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4. CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS

4.1.1 Analytical Precision and Accuracy

1.

2.

Based on duplicate analyses, average coefficients of variation
(a measure of precision) were approximately 10% or less for
each of the four sample types.

Accuracy at mercury concentrations < 1.1 ug/g was within

0.1 ug/g. Accuracy at higher concentrations regquires further

evaluation.

4,1.2 Sediment

].

3.

Surface sediments in New Hope Pond (NHP) have high mercury -
concentrations (~ 100 ug/g dry wt) relative to expected
natural background concentrations (<1 pg/g dry wt).

Subsurface §ediments_in NHP have higher mércury concentrations
(up to ~ 300 ug/g dry wt) than surface sediments.

Based on-the sedimentary record in NHP the mercury concen-
tration in sediment washing into NHP has vafied considerably,
but appears to have decreased since the last major dredging of
the pond. This conclusion is clouded by some uncertainties
arising from the absence of any high runof f -producing storms
during the past five years and needs further study to verify.
.Mercury concentrations in fine-grained sediments (< 0.125-mm
particle size) in East Fork Poplar Creek (EFPC) immediately
below NHP are similar to those in surface sediments in NHP,

suggesting an active and common source in the Y-12 Plant area.




5.

6.
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Mercury concentration decreases in fine-grained sediments in

EFPC with increasing distance from NHP, suggesting simple

dilution of a point source of mercury located at, or upstream
of, NHP.

Mercury concentration in all fine-grained EFPC sediments
tested, including those collected 23 km (14 miles) downstream
of NHP, exceeded natura] background concentration by a factor
of 60 or more.

The Y-12 Plant area does not appear to be a significant active
source of mercury for Bear Creek sediments. Although mercury
concentration in fine-grained sediment from the headwaters is
elevated by a factor of approximately 40 over natural back-
ground concentration, downstream sediment contained essentially

background concentration of mercury.

4.1.3 Fish

1.

Data for bluegill and rock baSs support the generalization of
a positive correlation ‘between mercury concentration and fish
Qeight. ‘

There is a decreasing downstream trend in mercury concentration
in bluegill in EFPC that is consistent with the trend observed
for sediments and that supports the conclusion of a sustained
mercury source in the headwaters of EFPC.

Mercury levels in 87% of the bluegill collected in the upper

reaches (> RK 13) of EFPC exceed the FDA “action level" for

mercury in the edible portion of fish of 1.0 ug/g fresh wt.




6.

7.

4.] .4.

3.

4.1.5.
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Mercury levels in bluegill and all but one rock bass collected
in BC did not exceed the FDA “action level," although all
specimens contained mercury concentrations in excess of
background concentrations.

Contaminated sediments are the probable indirect source of
mercury for the fish in EFPC and B8C.

Based on earlier work, it is reasonable to expect that the
majority of mercury in fish in EFPC and BC is in the methyl-
mercury form, which is more chronically toxic to man than
other forms of organic and inorganic mercury.

Human consumption of fish from EFPC containing more than
1.0 ug/g fresh wt mercury is likely, aithough the frequency

and quantity of consumption are unknown.

Moss and Liverwort

There is a decreasing downstream trend in mercury
concentration in moss in EFPC.

Mercury concentrations in moss from Bear Creek are appreciably
lower than those in moss from EFPC.

Because moss and liverwort are not part of any food chain
leading to man, the elevated mercury concentrations found in

these plants are not a direct health concern.

Pasture Grass

Mercury concentration averages 3.5 wg/g fresh wt for dead

foliage and 0.2 ug/q fresh wt for live foliage for pasture

grass in the floodplain of EFPC.
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2. Calculations indicate mercury concentration in milk from Cows
grazing along EFPC Presents no health hazard,
3. Calculations indicate mercury concentration ip beef from

cattle grazing along EFPC may exceed 1.0 W/g fresh wt,

4.2 RECOMMENDATIONS
4.2.1 Specific Actions

1. Consider the followihg actions to limit the quantity of mercury

Tost with sediments from the Y-12 Plant area:

a. identify, decontaminate, and stabilize {or physically
isolate) the area(s) Yielding Mercury-contaminated
sediments to New Hope Pond; and

b. design 4and imp lement future dredging plans for NHP to
minimize sediment resuspension and loss to EFPC.

2. Consider the following actions in Iighf of mercury concen-
trations found in fish in EFpPC:

. notify the Tennessee Department of Public Health of the
mercury contamination of fish in EFPC; and

b. post poE Property at those locations along EFPC ysed by

bank fishermen and boat fishermen,

tions calculateq for beef from cattle grazing 'along EFPC:
measure the concentration of mercury in hair from cattle or

® horses grazing along EFPC.
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4,2.2 Further Monitoring

]0

Evaluate both the analytical and total procedural accuracy of

the Y-12 analytical method at mercury concentrations greater

than 1.1 ug/g using blind reference standards.

Evaluate further the historical mercury record contained in

New Hope Pond sediments by

a. measuring mercury concentrations in sediment as a function
of sediment load currently washing into New Hope Pond,

b. obtaining and analyzing additional sediment cores, and-

c. establishing an absolute chronoiogy of mercury deposition
in the pond.

Monitor mercury concentration in sediments in EFPC every two

years and in Bear Creek every five years.

Following the start of operation of the new West End Sewage

Treatment Plant, monitor in EFPC

a. mercury concentration in fish,

b. abundance and size distribution of the dominant.spbrt fish

populations, and

c. sport fishing effort and catch.
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APPENDIX 9

MEMORANDA RELATING TO THE MAY 1982 SURVEY DONE BY
THE ENVIRONMENTAL SCIENCES DIVISION FOR ORGDP
ON MERCURY LEVELS IN THE FISH IN POPLAR CREEK

_ From A. C. Stiff to M. Mitchell,”dated October 8, 1982

From W. Van Winkle to M. Mitchell, dated October 14, 1982

From W. Van Winkle, Memorandum of Conversation with Mike Mitchell,
June 8, 1983
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( October 8, 1??3//// K/TL/AT-174
x #4822

M. Mitchell, K-1551, MS-127

Poplar Creek Fish Analysis Program for the Determination of Methylimercury,
Polychlorinated Biphenyls (PCBs), and Uranium

The results from the fish analysis program are presented in Table 1.
The data for PCBs determined as the 1260 Aroclor, indicate very low con-
centrations are present in almost all samples. Uranium concentrations are
also very low. The methylmercury results, expressed as ug/g of Hg in =<y
fish, are significant (greater than or equal to 0.5 ug Hg/g fish) 1/
of the samples. &

Environmental and Effluent Analysis Procedure £ca40(1) was used for
PCB determination. Two- to five-gram samples were digested in methanolic
potassium hydroxide and extracted with diethyl ether. The ether was taken
to dryness under nitrogen and the residue redissolved in hexane. The
resulting solution was analyzed by gas chromatograpn he chromatograms
showed a pattern of peaks most consistent with Arocior 1260 ¢and_ ),
titated as such based on a six-peak identification. e U.S. Envi
mental Protection Agency (EPA) control for PCBs in fish (concentrate No.
1) was used in developing the method and as a control throughout the
program. The use of this control demonstrated the method's ability to
separate and recover PCBs from fish. Results from 12 replicate analysis '
of the EPA control are presented in Tabig 2. Qur results for this stan- S
dard are biased high by approximately 1260/g9 fis is 15 prob- .
ably due to the presence o{ ?roclor 1254 which was not taken into account
but has overlapping peaks. 2) The samples taken from Poplar Creek may
also contain traces of the 1254 Aroclor. In s?§3e of this high -bfas, the
results are well below the FDA limit of 5 ppm. The detection limit of -
0.1 wg/g for PCBs in fish based on-a 3 g sample has been set. The-preci-
sion of the method at the 95% confidence limit is =0.3 ug PC8 per gram of
fish, at EPA reference standard levels.

The method for uranium determination in fish was based on tri-n-octyl-
phosphineoxide (TOPQ) extraction followed by fluorimetric detection. In
order to conserve time and sample preparation on aliquot from the PC8
digest was taken for uranium determination. The sample is acidified with
nitric acid and extacted with TOPO. An aliquot of the extract is removed
for fusion followed by fluorescence detection. This extraction-
fluorometric procedure is similar to Environmental A?gsysis Procedures EC
370 and EC 470 for soils, sediments, and vegetation. Studies -performed on
spiked fish samples indicated that if the TOPO was allowed to equilibrate:
for several hours after extraction, recovery of uranium from the digest
¥?shessentia11y 100%. The detection limit is 0.003 ug/g for uranium in

sh.

The method f?r methyimercury determination was based on the work of

O0da and Ingle.(4 This procedure involves the selective reduction of




Mr. M, Mitchell
Page 2
October 8, 1982

inorganic and organic mercury sequentially to mercury vapor in the same
sample solution. The mercury vapor is volatilized and determined by cold
vapor atomic absorption. Under the experimental conditions, stannous
chloride reduces only inorganic mercury to elemental mercury which swept
out of the cell and its absorbance measured. Sodium borohydride then
reduces the remaining organic mercury in the sample to Hg vapor which is
volatilized and determined by Atomic Absorigig?. It is assumed that all
24

organomercury is present as methylmercury, No control samples for
methyimercury in fish were available at the time of analysis thus recovery

studies were based on spiked samples of fish. All methylmercury con-
centrations are expressed as micrograms Hg per gram of fish rather than ug
methyimercury per gram of fish. The § n)of the method based on
triplicate analysis of 8 fish sample z 4 _ug Hg/g fish, The detec-
tion limit has been set at 0.05 ug Hg per gram of fish for a 0.5 g sample.

The development and routine analysis of these samples were directed-
by "low level" laboratory of the Environmental, Industrial Hygiene-and—
Radiochemical Analysis section. The analysis for PCBs and uranium was
carried out in this section also. The methylmecury analysis was performed
in the Spectrochemical Analysis section. Please call me if you have any
questions or require further evaluation of the data.

s C.

A. C. Stiff, K-1004-B, MS-446 (6-5769)

ACS:hss

cc: D. W, Frazier, K-1546-F, MS-440
J. G. Million, K-1004-8, MS-449
Ré W.- Morrow, K-1004-C, MS-440
File-ACS=-NoRC
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Table 1. Results from Fish Analysis Program

PCBs
: as CHgHg*
Location 1260 Uranium as
(Poplar Sample Length Weight ug/g ug/g Hg wg/g
Creek) Code Species (em) (gram) Sex Fish Fish Fish
PC-1 1 Yellow Bass 16.8 54,5 F 0.1 0.007 0.25
" 2 " " 17.6 65.5 F <0.1 0.007 0.20
" 3 " " 17.5 63.1 M 0.2 <0.003 0.18
" 4 " " 17.7 65.4 F <0.1 0.09
" 5 “ " 16.5 58.6 M 0.1 0.18
" 6 " " 17.1 62.4 M 0.2 0.11
" .7 " " 14.0 32.8 M <0.1 0.10
" 8 " y 14.1 32.8 F 0.1 0.08
" 9 4 " 13.0 28.4 M 0.1 0.06
! 10 “ " 13.5 28.5 M <0.1 0.09
" 11 Drum 22.6 132.7 M <0.1 0.08
" 12 " _ 16,0 38.7 M  <0.1 0.07
" 13 Bluegill 158.7 84.7 F <0.1 0.07
" 14 " 13.7 54,3 M <0.1 0.15
" 15 " 14.7 72.7 M <0.1 0.23
" 16 " 12.2 3.0 M <01 0.32
" 17 " 11.3 31.6 F <0.1 0.28
" 18 Striped Bass 14.1 23.0 ? 0.2 0.08
" 19 " " 24.0 183.9 M <0.1 <0.003 <0.05
" 20 White Bass 29.3 315.4 M 0.1 0.004 <0.05
" 21 Hybrid 38.7 817.1 M <0.1 0.005 0.28-
" 22 Spotted Bass 13,7 8.7 F  <0.1 <0.003 0.1%
“ & Channe] GCatfish 51.8 1255.6—2—— Q0.4 <0.003
PC-2 24 rappie 17.7 50.3 7 0.4 0.009 0.48
" 25 " 20.0 70,2 M 0.3 0.005 0.55
" 26 . 21.8 98.1 M 0.1 <0.003 . 0.39
" 27 " 21.6 g3.8 F 0.1 <0.Q03 0.46
" 28 . " 20.3 g85.9 F 0.2 0.004 0.31.
" 29 " 20.3 84,3 F 0.2 <0.003 0.34 -
" 30 - " 22.3 108.2 F 0.4 0.004 0.46
.o 31 " 19.5 6.1 F 0.2 0.3%5
" 32 " 20.5 81.1 F 0.2 0.40
" 33 " 34.2 546.6 F 0.2 0.63
" 34 Yellow Bass 17.2 56.6 F C.1 0.52
" 35 v 18.9 5.9 F 0.2 0.42
" 36 " " 16.1 6.1 M 0.3 0.50
" 37 " " 14.6 33.7 F 0.1 0.09
" 38 " " 16.0 59.9 F 0.1 0.35
" 39 " " 14.5 31.8 M 0.3 0.12
" 40 " " 13.4 5.2 M 0.2 0.07
" 41 " " 13.7 27.3 M 0.1 0.14
" 42 " " 11.8 17.9 M 0.1 0.43




Table 1. Results from Fish Analysis Program (continued)
PCBs
- as CHaHg*
Location 1260 Uranium as
(Poplar Sample Length Weight © ug/dg ug/g Hg ug/9
Creek) Code Species (em)  (gram) Sex Fish Fish Fish
PC-2 43 Drum 24,5 165.8 F <0.1 0.007 0.52
" 44 Sm. Mouth Bass 14.5 29.0 M <0.1 0.007 0.58
" 45 Lg. Mouth Bass 13.5 25.0 M <0.1 0.006 0.64
" 46 il v - 22.9 _145,8——F <01 <0,003 1.
" 47 Bluegill 15.4 58.9 M <0.1 <0.003 0.69
" 48 " 15.6 g1.9 F <0.1 0.004 0.40
" 49 " 14.6 48.9 F <0.1 o 0.50
" 50 " 13.6 39.9 F <0.1 0.004 0.40
" 51 " 13.1 45.0 M <0.1 0.006 0.36
" 52 " 12.1 37.8 F <0.1 <0.003 0.44
" 83 " 12.1 36.8 M <0.1 0.009 0.42
“ 54 " 10.6 19.4 M <0.1 <0.003 0.45
" 55 " 10.3 18.7 M 0.1 0.008 0.39
" 56 " 9.3 13.2 M <0.1 INS 0.33
" 91 Blue Catfish 39.6 492.0 F <0.1 0.008 0.06
" 95 : " " 35.4 341.0 M <0.1 0.009 0.07
" Channel Catfish 44,1 887.0 T 0.5 9,007 1.00
" 94 " " 55.2 225.5 F 0.7 0.004 0.29
" 95 " " 56.1 1750.0 M 0.5 0.00S o-Ye
" 96 " " 52.7 1539.0 M 0.3 0.008 .70
PC-3 57 Crappie 21.7 110.5 F  <0.1 <0.003 Oe
" 58 " 23.0 123.1 F 0.2 <0.003. 0.48
" 59 " 22.4 104.1 M <0.1 <0.003 0.17
" 60 " 24.0 138.3 F <0.1 <0.003 0.37
" 61 " 21.1 93.1 M <0.1 0.005 0.15
" 62 " 21.8 105.8 M <0.1 <0.003 0.42
" 63 " 21.6 91.3 M <0.1 <0,003 0.23
" 64 Bluegill 19.4 158.4 M <0.1 0.004 0.35
" 65 “ 18.5 135.5 M <0.1 <0.003 0.47
" 66 " 16.7 106.6 M <0.1 0.004 0.30
. 67 " 18.9 142.3 M <0.1 0.004 <%:§§5
" 68 " 17.7 110.3 F <0.1 0.001
" 69 " 15.8 74.7 F  <0.1 0.004 0.40
" 70 . " 14.0 60.5 M (0.1 0.004 0.28
" 71 " 13.9 54.8 F <0.1 0.005 0.24
" 72 " 12.2 31.2 F <0.1 ( 0.38
" 73 " 11.7 27.8 F 0.1 0. 006 0.21
" 74 Drum 26.2 163.9 M 0.1 <0.003- 0.15
* 75 " 21.9 108.6 M <0.1  <0.003  0.08
" 76 " 20.3 74.2 M <0.1 0.004 0.30
" 77 Lg. Mouth Bass 25.1 204.8 M <0.1 0.003 0.43
" 78 " " " 19.0 76.4 M <0, <0.003 0.59
" 79 " " " 14.9 33.2 M .0 0.0086 0.38




Table 1. Results from Fish Analysis Program (continued)
PCBs
as CHqHg*
Location 1260 Uranium as
(Poplar Sampie Length Weight va/g ug/g Hg wg/g
Creek) Code Species (em) (gram) Sex Fish Fish Fish
PC-3 80 Sauger 37.5 371.1 M <0.1 0.003 0.2
" 81 " 44,6 734.6 M 0.2 0.004 44
" 82 " 46.9 951.6 F 0.1 0.00
* 83 “ 39.1 484,00 M 0.2 Q ;
" 84 " 38.3 524.1 M 0.2 0.009 0.¢¢
" 85 Blue Catfish 52.7 1313.1 M 0.5 0.007 0.18
* 86 Channel Catfish 31.5 238.2 M g.1 0.0C 0.12
" 87 * " 35.0 352.2 M 0.4 .01y 0.11 .
" 88 Yellow Catfish 34.8 300.5 M 0.3 0.008 0.06
" 89 " " 47.5 1083.0 M 0.4 @.01D> 0.15
" 90 " " 37.5 435.2 M (0.1 0.005 0.11 .

INS = Insyfficient sample

Table 2.

Comparison of Reference Values and ORGDP Values
for PCBs in Fish Concentrate No. 1A

U.S. EPA Reference Value ug/g

ORGDP value- ug/g

1.4 £ 0.3* D) 7

— PCB 1260 0.92 = 0.36
PCB 1254 3.12 + 1.32
PCB 1242 1.12 + 0.83 ST

e e 2. F5e

T wol”

* Average of 12 determinations
A @t 95% confidence lim -
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QOctober 14, 1982

T0: M. Mitchell (K-25, Bldg. 1551, Ext. 4-8221)
FROM: W. Van Winkle (X-10, Bldg. 1505, Ext. 4-7399)

M. V) ond e

Attached are descriptions of sampling sites and methods used by us in our
work for you during May and June 1982. Also attached are data sheets giving
relevant information on the fish collected at each site.

We are interested in seeing the mercury and PCB data once your analyses are
completed. - If you need further assistance, please contact me.

WVW/ess

Attachments




SAMPLING SITES AND METHODS

The three samb]ing sites are indicated in the attached figure as PC-1,
PC-2, and PC-3. These are the same three sampling sites in Poplar Creek
used during the ORGDP survey in 1977-1978 (Loar, 1981). The trotlines used
to collect catfish at station PC-2 on June 3, 1982, were actually set
several 100 meters downstream from the triangle in the attached figure at
the bend in the river but upriver from the Blair Road bridge. With the
exception of using trotlines on June 3 to increase the sample size of
catfish, fish were collected and processed as described in Loar (1981,

pp. 32-33).

Loar, J. M. (ed.) 1981. Ecological studies of the biotic communities in
the vicinity of the Oak Ridge Gaseous Diffusion Plant. ORNL/TM-6714.
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3 Fig. 1.2-1. Location of the six sites (A) on Poplar Creek and the
. .2 Clinch River where biological sampling was conducted during the ORGDP
i survey, April 1977-September 1978.
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Table 1. Fish collected by electrofishing at three locations in
® Poplar Creek on May 18-19, 1982.
Total
length Weight Sample
Lacation Species . (cm) (gm) Sex code
° , _
pPC-1 Yellow bass 16.8 54.5 F 1
17.6 65.5 F 2
17.5 63.1 M 3
17.7 65.4 F 4
16.5 58.6 M )
® 17.1 62.4 M 6
14.0 32.8 M 7
14.1 32.8 F 8
13.0 28. M 9
13.5 28.5 M 10 .
Orum 22.6 132.7 M 11
® 16.0 38.7 M 12
Bluegill 15.7 84.7 F 13
13.7 54.3 M 14
14.7 72.7 M 15
12.2 36.0 M 16
11.3 31.6 F 17
® Striped bass 14.1 23.0 ? 18
24.0 153.9 M 19
White bass 29.3 315.4 M 20
Hybrid 38.7 817.1 M 21
Spotted bass 13.7 35.7 F 22
Channel catfish 51.6 1255.6 ? 23
® PC-2 Crappie 17.7 50.3 ? 24
20.0 70.2 M 25
21.8 98.1 M 26
21.6 93.8 F 27
20.3 85.9 F 28
20.3 84.3 F 29
e 22.3 108.2 F 30
19.5 66.1 F 3
20.5 81.1 F 32
34.2 546.6 F 33
Yellow bass 17.2 56.6 F 34
18.9 65.9 F 35
o , 16.1 46.1 M 36
14.6 33.7 F 37
16.0 59.9 F 38
14.5 31.8 M 39
13.4 25.2 M 40
13.7 27.3 M 41
® 11.8 17.9 M 42
Orum 24.5 165.8 F 43
Smallmouth bass 14.5 29.0 M 44
o ]




Table 1. (Continued)

Total -
length Weight Sample
Location Species (cm) (gm) Sex code
Largemouth bass 13.5 25.0 M 45
22.9 145.8 F 46
Bluegill 15.4 58.9 M 47
15.6 81.9 F 48
14.6 48.9 F 49
13.6 39.9 F 50
13.1 45.0 M 51
12.1 37.8 F 52
12.1 36.8 M 53°*
10.6 19.4 M 54
10.3 18.7 M 85.
9.3 13.2 M 56
PC-3 Crappie 21.7 110.5 F 57
. 23.0 123.1 F 58
22.4 104.1 M 59
24.0 138.3 F 60 «
2141 93.1 M 61
21.8 105.8 M 62
21.6 91.3 M 63.
Bluegill , 19.4 158.4 M 64
18.5 135.5 M 65
16.7 106.6 M 66
18.9 142.3 M 67
17.7 110.3 F 68
15.8 74.7 F 69
14.0 - 60.5 M 70
13.9 54.8 F yass
12.2 . 31.2 F 72
11.7 27.8 F 73
Drum 26.2 163.9 M - 74
21.9 108.6 M 75
20.3 74.2 M 76
Largemouth bass 25.1 204.8 M 77
19.0 76.4 M 78
14.9 33.2 M 79
Sauger 37.5 3710 M 80
44.6 734.6 M 81
46.9 951.6 F 82
39.1 484.0 M 83
38.3 524.1 M 84
Blue catfish 52.7 1313.1 M 85
Channel catfish 31.5 238.2 M 86
35.0 352.2 M 87
Yellow catfish 34.8 300.5 M 88
47.5 1083.0 M 89
37.5 435.2 M 90




Table 2. Information on catfish collected using trot-lines

® at station PC-2 in Poplar Creek on June 3, 1982.*
* Species ggzglh etoht Sex Sample
(cm). (gm) code
® Blue catfish 39.6 492 F 91
Blue catfish 35.4 341 M 92
Channel catfish 44.1 887 F 93
® Channel catfish 55.2 2255 F 94
Channel catfish 56.1 1750 i 95
Channel catfish 52.4 1539 M 96
o

*Water quality parametei'si at the surface and just above the
bottom at 4 meters depth were:

®
Surface Bottom
Temp. (°C) 21.6 21.2
e pH 7.1 7.0
Dissolved oxygen (ppm) 5.3 5.0
Conductivity (umhos/cm) 457.0 462.0
®
®




MEMORANDUM OF CONFERENCE OR CONVERSATION

oave TIMK
Wednesday, June 8, 1983 11:30 a.m. @ TELEPHONK D PERSON AL
ORIGINATING PARTY QTHER PARTIES
W. Van Winkle Mike Mitchell (4-8221)

Environmental Management Department

Health, Safety, and Environmental
Affm rs Division, ¥X-28%

SUBJECT:

Results/reports from the May 1982 survey ESD did with Mitchell's group at K-25

SISC USSIONS

The objective of the survey was to provide K-25 with an update on mercury levels in

fish muscle to be compared with those obtained by Elwood (1977) and Loar et al (1981)
(sampling done_in 1976 and 1977). '

2. The data from this survey were not in the recently published Annual Environmental
Monitoring Report for the DOE Reservation in 1982. At this point Mike says that

no report is planned that would include these data.

3. A copy of
on each fish collected at each site 1s attached. Also attached is a copy of an
October

the Poplar Creek Fish Analysis Program for the Determxnatxon of Methylmercury,

?xceeded 1.0 ppT in three (3) of ninety (90) fish (two channel catfish and one
argemouth bass).

ZONCLUSION OR AGREEMENTS

cisTmmuTiom 5. I. Auerbach (w/attachments) ’“"‘3
C. W. Gehrs (w/o attachments)

UCN-893
(12398 g-68)




APPENDIX 10

® DETAILED TASK PLAN FOR FURTHER MERCURY INVESTIGATIONS AT Y-12
(From R. R. Turner to H. H. Stoner, dated September 20, 1982)

2N




@
NUCLEAR DIVISION
° iYTERMAL CORRESPONDENCE
September 20, 1982
. -
To: H. H. Stoner, 9106, MS-5
From:  R. R. Turner (4-7856)%
® Subject: Detailed Task Plan for Further Mercury Investigations at Y-12
Attached is a draft task plan for the subject project developed by myself with
considerable input from Vic Lowe, John Napier, and George Kamp. There may
still be some rough edges but I believe this draft reflects the consensus of
myself and this group.. :
® If you have questions or revisions please do not hesitate to cail me.
RRT/chf
Attachment o \
o cc: G. E. Kamp, 9106, MS-5 (6-5371)
V. M. Lowe, 9723-11A, MS-1 (4-2568)
J. M. Napier, 9202, MS-1 (4-1884)
T. Tamura, 1505, Rm. 106 (4-7299) S .
N Van Winkle, 1505, Rm. A-246 (4-7399) _ ST o
®
®
®
®




PROPOSED FURTHER INVESTIGATIONS OF MERCURY CONTAMINATION
IN EAST FORK POPLAR CREEK

Prepared by Se)c Z?% Ae,_ /T
R. R. Turner, V. W. Lowe, J. M. Napier, and G. E. Kamp.

Introduction-

[y

The tasks described in the following sections are directed at (1)‘identi-
fying chronic and episodic sources of mercury that are contaminating drainage
waters from the Y-12 Plant and (2) determining whether New Hope Pond (NHP) is
acting as a net source or net sink for mercury emanating from the Y-12 Plant.
The initial tasks are described in some detailed whereas subsequent tasks are
only outlined generally. The investigative strategy will be to develop more
detailed plans for the later tasks based on initial and interim findings.

The tasks will be carried out over a 9-month period beginning in October
1982 and will involve staff from several divisions at Y-12 (Quality, Product
Certification, Technical Services) and ORNL (Environmental Sciences, Analytical
Chemistry). The project is estimated to require about 1 man-year (% $100K)
divided among several divisions.

Task I - Survey of Mercury in Y—]Z Plant Dra1nage Waters

Beginn1ng 1n autumn 1982 concentrat1ons of mercury, ch]orxde jon and free ;ﬁ
chlorine in water flowing into the influent ditch of New Hope Pond (NHP) will
be determined on an approximate quarterly frequency. The initial samples
(October-November) will be taken during baseflow (dry weather flow), with
subsequent samples to include runoff from a storm event (November-December)
and runoff following use of deicing salt (January-February). Baseflow will
be resampled in late spring (May 1983). In addition, based on the results of
the initial baseflow survey, additional samples will be collected at selected
upstream drainage confluences to further localize sources of mercury. As
areas or pipes yielding significant quantities of mercury become better
localized, the form of mercury in water emanating from these areas will be
determined to assist in determining appropriate remedial action.

Task I is divided into four subtasks entitled:
(a) initial Baseflow Survey and Source Tracing
(b) Storm Event Survey
(¢) Deicing Event Survey
(d) Final Baseflow Survey




lSubtask Ia: Initial Baseflow Survey and Source Tracing

Initially (October 1982) water samples will be collected from about 10 of
® the approximately 70 pipes which are tributary to the influent ditch of NHP.
Grab samples for total mercury and chloride ion will be coilected from each
pipe at 2- to 4-hour intervals of a 24-hour period. Water flow rate in each
pipe at the time of sampiing will be measured.or estimated so that mercury
o : fluxes' can be calculated. Specific conductance, pH and free chlorine will be
T measured in situ to provide correlative data. This  initial partial drain survey
will be coordinated with the first baseflow mass balance measurememts on NHP
to maximize the usefulness of the data.

Rasults of the initial partial drain survey will reveal the approximate
magnitude of daily fluctuations in water flow and constituent concentrations.
Armed with this information we will design a water sampling strategy to accu-
rately assess mercury fluxes from all pipes that discharge into the NHP~inf1uent
ditch. The objective will be to identify all pipes that are contributing signi-
ficant mercury to the NHP influent ditch and to rank the pipes according to thei:
fractional contribution. Pipes which are found to yield significant mercury
fluxes will be traced upstream on a follow-up survey and sampled at major con-
fluences to further localize the mercury source. A ‘reverse cascade' sampliing
pattern using grab samples w111 be used. A hypothet1ca1 pattern of this type
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Progressive upstream movement of sampling is delayed until previous results

are available and is expected to be increasingly limited by the accessibility
of drains. Nonetheless, this approach should focus attention on the approxi-
mate 1ocalify of each mercury source. For areas or pipes yielding significant
quantities of mercury without any identifiable source (e.g., sump, leaky drum) ,

the form (dissolved or particulate) of mercury in water will be determined by




filtering through 0.2 um pore size filters. Information on the form of mercury
can be used to determine appropriate remedial action for these sources, such
as water diversion or installation of a catch basin.

The total number of samples for mercury analysis for this task cannot be
accurately predicted but will likely be less than 300. The actual number will
depend on the number of actual mercury sources and their locations relative to
‘the ~70 pipes discharging water to the influent ditch to NHP.

Subtask Ib: Storm Event Survey

A1l 70 pipes discharging into the influent ditch to NHP will be sampled
in November or December 1982 during stormwater runoff. The major objective
of the stormwater sampling will be to identify drains which oniy’cnntribute
mercury under stormflow conditions, or which show much higher mercury fluxes :
during stormflow compared with baseflow.

Stormflow will be somewhat more difficult to sample representatively
than baseflow. Our plan is to choose (based on weather forecasts) a storm
event for sampling that is likely to yield sustained flows in the 70 pipes
for at least 8 hours. Such a condition should arise with rainfall associated
with a stalled, or slow moving, regional front rather than from localized
thunderstorms or showers. At least cne grab sample from each of the drains
entering the infloant ditch to NHP will be collected for total mercury and -
chloride ion analyses. Time and continuing stormwater runoff permitting,
additional grab samples or composites will be collected. Water flow rates.
will be measured or estimated insofar as possible to enable flux calculations.
The storm event drain survey will be coordinated with mass balance measure;~
ments on NHP (see Task II) so that data on the total flux of Hg into NHP
under stormflow conditions can be used for both Subtask Ib and Subtask IIb.

Subtask Ic: Deicing Event Survey

The influent to NHP and selected (suggested by previous work) upstream
drains will be sampled for total mercury and chloride ion analyses during
runoff (from snowmelt or rainfall) following a period (e.g., January or
February 1983) of heavy use of deicing salts. Selected samples will also be
filtered (0.2 um pore size) and the filtrate analyzed for total (soluble)
mercury and chloride. These resulting mercury and chloride data will be com-
pared with earlier baseflow and stormflow data to ascertain whether higher




chloride values associated with snowmelt are correlated with higher mercury
concentrations and fluxes.

Subtask Id: Final Baseflow Survey

The final baseflow survey will essentially duplicate the initial baseflow
survey and will be conducted in the spring (e.g., May) of 1983. The survey will
serve .two purposes: (1) it will provide further assurance that all significant
mercury sources (chronic) are identified and (2) it will provide information.
that any remedial actions, taken since the first survey, have been effective.
Any pipes found in this survey yielding significant mercury fluxes, which were
not previously identified and traced, will be traced upstream using the
sampling pattern described in Subtask Ia.

Task Il - Mass Balance of Mercury in New Hope Pond

Fluxes of total mercury into and out of New Hope Pond (NHP) will be
determined under both baseflow (Subtask Ila) amd stormfiow (Subtask IIb) con-
ditions to ascertain whether NHP acts as either a net source or net sink of
mercury under these contrasting hydrologic conditions. Water samples for
total mercury analysis will be collected over at least one hydraulic residence‘
time under each flow regime.

Subtask IIa. Baseflow Mass Balance _ -

. SAUN SV T LSImTe LU ---.- e i L . -

Inflow and outflow water samples at NHP will be collected dur1ng dry
weather (fall 1982 and late spring 1983) over a period sufficiently long to
allow at least one exchange of the water volume in the pond (i.e., one hydraulic
residence time). The duration of each sampling period will be determined by the
inflow rate of water to NHP. Based on the reported average daily inflow of
23,000 cubic meters (Sanders, Y/DD-242, 1979) and an estimated pond volume of
25,000 cubic meters (5 acres by 4 feet deep) the hydraulic residence time should

be slightly longer than 24 hours. Thus each sampling period will be at least
24 hours in duration.

Inflow and outflow grab samples will be collected at 2-h intervals,
with samplies at 6-h intervals being taken in triplicate. This scheme will
yield about 50 samples for total mercury analysis. Water samples will be
collected directly in specially prepared glass volumetric flasks.

Hydrologic stage height (pond level) is recorded continuously at the
NHP outflow structure and flow rates calculated directly from these records.




Stage height records are not available for the inflow to NHP but the influent
ditch at the western end of the pond is the only inflow during dry weather.
Thus inflow rates should be equivalent to the gauged outflow rates if deep
seepage and evaporation are negligible.

Subtask IIb: Stormflow Mass Balance

Inflow and outflow water samples at NHP will be collected during two storm-
water runoff events from the Y-12 plant area. Weather forecasts will be used to
select storms that will yield moderate runoff over several hours (same criterion
as in Task Ib), but which will not likely result in the flow gauging capacity of
the pond outflow being exceeded. Grab samples of both inflow and outflow will
be collected on a similar schedule to the baseflow schedule (including replicate
but may be collected more frequently during peak flow if conditions so justify.
The duration of each sampling period will be determined by the nature-of the
storm hydrograph but will not be shorter than the hydraulic residence time of
the pond under the imposed hydrologic conditions. Approximately 50 samples will
be collected during each storm for total mercury analysis. To minimize analyti-
cal costs some samples may be composited proportional to water flow rate.

_ Sample Handling and Preparation
Mercury - Samples for total mercury ana1ys1s will be collected.directly L

-“'in glass volumetric flasks which have been specially cleaned and prepared for~<1

mercury work. The flasks are baked in a large muffle furnace to volatilize
any residual mercury and then pre-spiked with dichromate and nitric acid to
immobilize and preserve mercury in the aqueous phase. Initially the ORNL
Analytical Chemistry Division will prepare the flasks and conduct the analyses.

Subsequently, the Y-12 Product Certification Division will assume these opera-
tions. '

Chloride ion - Samples for chloride ion analysis will be collected in
polyethylene bottles at the same time samples for mercury analysis are collected
The Y-12 Product Certification Division will conduct the chloride analysis.

Chlorine (free) - Samples for free chlorine analysis will be analyzed
immediately in the field using appropriate portable apparatus.

pH and Specific conductance - pH and specific conductance can be measured
directly in the field or in subsamples from the chloride samples. In either
case measurements will be completed as soon after collection as possible.




Quality Assurance

A program of rigorous sampling and analytical quality control will be

followed throughout this project. The QA program will consist of four elements
as follows:

(1)

(2)

(3)

(4)

Analysis of reference materials - NBS and EPA quality control samples for
mercury in water will be submitted periodically in a disguised form to
the analytical group to assess accuracy.

Analysis of replicate samples - Within each group of samples submitted
for analysis, at least 10% will be replicates (i.e., N>3), consisting of
either sample splits or multiple samplies collected simultaneously from
the same location.

Analysis of laboratory drinking water - As part of the initial sample
collections, drinking water will also be collected and analyzed-for> 3 58
mercury for comparison with Y-12 drainage waters and to establish analy-
tical credibility.

Interlaboratory analysis - Selected mercury samples will be analyzed by
both the Y-12 Product Certification Division and the ORNL Analyfical
Chemistry Division to assure comparability of results and to better
define analytical accuracy. '

g
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APPENDIX 11

® COMMENTS ON ORAFT REPORT ON MERCURY CONTAMINATION
IN EAST FORK POPLAR CREEK AND BEAR CREEK
(From C. R. Richmond to W. Van Winkle, dated 10 August 1982)




INTRA-LABORATORY CORRESPONDENCE °

OAK RIDGE NATIONAL LABORATORY
10 August 1982

TO: W. Van Winkle
® FROM: C. R. Richmond (4-4333)

SUBJECT: Draft Report on Mercury Contamination in East Fork Poplar
Creek and Bear Creek

I have had the subject draft report reviewed by several individuals, and the
following comments arise from their perusal of the document.

¢ The amount of cattle grazed along East Fork Poplar Creek (EFPC) would seem
to be rather minimal when considered within the overall population dietary
® intake. Therefore, the recommendation for further evaluation as a
potential public health problem may not be justified. Also, a more
. detailed analysis of existing data and assumptions used in the calculations
might be useful prior to taking this step.

¢ Identifying and stabilizing any area (if such an area can be found)

PY yielding mercury-contaminated sediments to New Hope Pond would be a very
expensive task, considering the past history with attempts to contain
mercury spills. Y-12 management will have to consider this point in terms
of cost effectiveness.

& Posting of EFPC may be appropriate, depending upon the outcome of any
° discussions with the Tennessee Department of Public Health. However, any
such discussions should be arranged by the appropriate UCC-ND personnel and
handled through the Department of Energy's Envirormental Protection Branch.
Prior to that step, it would also be useful for TVA and DOE to hold
discussions on this subject.

& An evaluation of the Y-12 analytical procedure was done during the last

® mercury study (1975-1977). Perhaps this should be done again.
¢ The extent of the problem may not justify the cost of the monitoring effort
recommended.
o
CRR:sh
Y cec: R. G. Jordan
@

UCN-430
(3 S.81)
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11 August 1982

R. G. Jordan
J. C. White
W. Yan Winkle

F.Y.I. Please note this is a "fence-post*—
type calculation. There are still a:let—
of unanswered questions, e.q., how many

cows graze, how many enter the food chain,

what fraction of the dietary milk/beef

comes from these cows, how many people

might eat food from these cows, etc.

Enclosure

ES—

CHESTER R. RICHMOND
ASSOCIATE LABORATORY DIRECTOR FOR BIOMEDICAL AND ENVIRONMENTAL SCIEM
BUILDING 4500N. ROOM 1-208
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Comments on W. Van Winkle, et al., July '82 Draft of ORNL/CF-82
(Prepared by S. R. Bernard, K. F. Eckerman, and S. V. Kaye, 8/6/82)

In this review, mercury levels in humans are estimated from
the projected dietary levels using current metabolic models
for methyl mercury. Such an exercise has been, in principle,

carried out by FDA in their establisiment of the necessary
standard.

MERCURY METABOLISM
ICRP 30 In Publication 30 of the ICRP methyl meréury i3 con-

sidered to be totally absorbed from the GI-tract, i.e., £ =1,
Retention of the systemic burden is assumed to be described as

- -ln(2)t -ln(2)t
R(E) = 0.95e—-§5—- + 0.0SW ’

>

where t is in days. The following relationships are suggestacy
for specific organ/tissues:

Kidney Rk(t) = 0.08R(%)
Other Ro(t) = 0.T2R(E)

Assuming an intake rate I, the total body burden q after 50
years of continuous intake is estimated as

q = If R(SOY)
where -
R(50y) = 4%0’365 R(t)dE .

Evaluation of the integral yields 630d. Assuming for refer-
ence purposes an intake rate I of 1 ug/d, then q = 630 pg.
This burden is distributed in the body as

QORGAN BURDEN (ug) ppm
Kidney 50 0.16
Brain 130 0.093
Other 450 0.0066

Total 630




L3
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Bernard & Purdye

Bernard and Purdue have submitted 3 paper to Health Physics
reporting metabolic models for methyl and inorganic mercury.
They suggest that 90% of ingested methyl mercury is absorbed

from the GI-tract and that the retention of systemic mercury
can be approximated as

.

R(t) = 0.9(1 + Q%t)e-.7t/50 + O.ose—.Tt/ﬂ).OOO - o.ose--'ft/.zs

The following organs/tissues distribution are indicated under
their model:

Kidney Rk(t)

= 0.50R(t)
CNS (brain) Re(t) = 0.20R(t)
Blood Rb(t) - 0.09e.0'7t/50 . 0.91e—0.7t/.25.

Evaluation of,fR(t)dt yields 610 d over the S0 y period, in
excellent agreement with the ICRP 30 model. Bernard and
Purdue suggest f, be taken as 0.9 for methyl mercury. Assum-
ing an intake rate of 1ug/d with their model the following
organ/tissue burdens are estimated:

ORGAN BURDEN (ug) pom
Kidney 270 0.87
Brain 110 0.079
Other 170 0.0025
Total 550

The Bernard and Purdue model addresses urine and fecal excre-
tion, a topic not addressed in the ICRP 30 model. At equili-
brium for the 1 ug/d intake, fecal excretion would be about
0.4 ug/d with the remainder in urine., These data are in gen-
eral agreement with the Reference Man data.

Discussion

The mercury metabolic models of Publication 30 and Bernard and
Purdue indicate similar systemic burdens (630 and 550 ug per
ug/d intake). This is probably a consequence of both modeling
attempts seeking to preserve the mercury balance data of
Reference Man. The models, however, differ significantly in
their distribution of the burden within the body, particularly
with respect to the kidney. The values for the brain, prob-

ably of more significance than the kidney, are comparable for
the two models,




Application of Metabolic Models to Mercury Report

The best estimate of mercury concentration in beef and milk
are given in the report as 1.57 and 0.0028 ug/g, respectively.
Using per capita consumption rates (90.4 and 252 g/d for beef
and milk, respectively) a daily intake of 142 ug is indicated.
This projected intake is about an order of magnitude higher
than the Reference Man data and a factor of four higher than
the FDA 30 ug/d maximum tolerable intake derived for setting a
standard for Hg in aquatic organisms. Assuming this intake
rate, the systemic burden of mercury indicated by the models
would be about 85 mg, with blood levels of 0.009 ppm or about
460 times higher than the 20 ppb tolerance level of FDA. At
this time we have not reviewed in detail the metabolic model
used by FDA and only note that the relationship between blcod
levels and systemic burdens between various models seems to
vary significantly. Continued effort in the environmental and
metabolic modeling is indicated particularly the biotransfor-
mation rate between methyl and elemental forms,

Conclusion
As indicated in the draft report, the environmental levels of

Hg are high enough to present a gotential health hazard if the
postulated intakes by man were a reality. The draft report is

acceptable as written,
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To: George Kamp

From: Jeff Giddings —\PUGx™

Subject:  Y-12 biological monitoring program for New Hope Pond

I found our meetings yesterday and last week very useful as an
orientation to the issues relating to water quality protection at Y-12.
Clearly, there are no easy answers in a situation complicated by
conflicting interests and pressures from so many sources--the state,
EPA, DOE, Union Carbide, the public and the press--but the
discussions left me with the encouraging impression that you and your
colleagues are sincere in your objective of preventing environmental"
damage from the plant effluent. I sympathize with yourfrustration in
having to anticipate and satisfy requirements and regulations that
aren't yet clearly defined. Under these circumstances, it seems to me,
the safest course in the long run is to stick with sound scientific
principles: when the confusion subsides, you'll be left with data that
mean something.

In thinking about the meeting afterwards, it seemed that I shouid
clarify a few points. Keep in mind that my expertise is in aquatic
toxicology and not eavironmental law; I've had little direct experience
with permits,. regulations, or water quality boards.

(1) There are indeed many standardized, widely-accepted methods .
for measuring effects of toxicants on aquatic organisms. They are- T
included in Standard Methods because they are standard methods.

Industries and environmental research organizations conduct thousands
of bicassays every year using Daphnia, bluegill, fathead minnow,
rainbow trout, green algae and other species. The results are used for
a variety of purposes, including compliance with regulations. The fact
that EPA and the state don't require specific bicassays doesn't mean

that they don't accept or require bicassay results, merely that they

let the permit applicant decide which tests to use. If the test is done
according to basic toxicological procedures, the results are likely to be
accepted--although the weight that they are given will depend on their
relevance to the situation. A biocassay on your effluent using lobsters
wouldn't help you much; but a bioassay with any one o¥ a dozen well-known
freshwater test species would be extremely useful as an indicator

of potential hazard to the kinds of organisms that might inhabit East Fork
Poplar Creek. Daphnia magna and fathead minnows are ecological
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"white rats''. They are used in biocassays because (a) they have
characteristics that make them convenient experimental subjects for
such purposes, and (b) even though they aren't ecologically or
economically important species, their responses to toxicants are
indicative of the responses of other species. A competent toxicologist
or environmental administrator interprets bioassay results with these
things in mind.

(2) Biological tests don't substitute for chemical analyses, but
rather complement them. You can't analyze for everything, particularly
organics. Even if you had a complete list of everything in the water,
including its chemical form (which can drastically affect biological
activity), you couldn’t say whether or not it was hazardous without data
on the toxicity of every constituent, both singly and in combination.

In short, the only way to be certain that an effluent is or is not toxic
is to measure its toxicity directly.

(3) You can address the issue of New Hope Pond in two ways--by
measurin inherent-toxicity of the outfall, or by measuring ecologizal
eff}c.t‘:s in\Poplar Cre_c;fhe former is infinitely easier than the latter;
it isn't complicated by other sources of disturbance to the Creek; it is
more precise and less ambiguous and therefore more readily
interpreted. This is all largely a matter of appropriate reference points
("controls®): in a bioassay, you measure the performance of an organism
in the test water and compare it with an organism in water of known
quality; in an impact study, you measure the ecological characteristics of
the creek and compare it with--what? In this case, we can't compare
with upstream; we can't compare with pre-operational conditions; we don't
even have an obviously unimpacted stream for reference. A surveyof .
East Fork Poplar Creek might prove that it isn't an "aquatic desert! but .
wouldn't prove that Y-12 effluent isn't causing an impact.

Hopefully, the state will clarify its intentions and give you some
indication of what sort of data they'd like to see. They may not. If you.
have a genuine problem--i.e., if the outfall of New Hope Pond is indeed
toxic--then short-term public relations measures won't help you in the
long run. And the sooner you evaluate the situation the better off you'll
be. Not to do anything because you're afraid of what you might find out
would be your worst course--you don't want the Appalachian Observer
to learn something before you do. Regardless of what the state decides
to do this month or this year, it is in your best interest (in my opinion)
to begin biological monitoring now. You may have to tailor the monitoring
plan as the situation changes or new issues arise, but that won't
invalidate what you do right now. In the absence of guidance from the
permittors, take the samples and run the tests that you think are




appropriate. Even a single acute survival test on a single grab sample
from the outfall would be better than nothing at all, which is what you
have now--and you can actually do much better than that, in a short time,
for relatively little money.

I hope you don't mind my voicing an opinion. The decision is yours,
of course, and we'll be ready to help when you're ready to go.

cc: Julie Dorsey
Carl Gehrs
S. I. Auerbach

Tod Bute
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Summary, Bioassay Discussions to Date

Two meetings were held and a third one is scheduled 1:30 p.m. March 7 in the

9711-1 conference room to determine what information we are looking for from

biocassay testing of the effluents from Mew Hope Pond and Bear Creek and what

we would do with the information gained. Preliminary discussions about these
tests have been held with ORNL Aquatic Sciences and Battelle Columbus.

Jeff Giddings of ORNL discussed the nature of two types of bioassay tests.

Acute tests are used to evaluate toxicity and are typically run for about 48
hours. Chronic tests are more sensitive than acute tests and are typically

run for at least one or more lifacycles of a species. Fathead minnows and
Daphnia Magna are common species used. Daphnia tests are more sensitive than
fish tests. The chronic Daphnia test runs about 21 days covering 3 life cycles.

Dr. Rafael Bustemante was asked if the State requires, uses, or is considering-
using bioassay tests for water quality decision making; and if so, what type of
bioassay testing would be required. He agreed to find out more about this and

discuss this at the March 7 meeting.

In addition to the type of test{s) we may perform, other gquestions raised at
the‘meeting include:

1. What species are we trying to protect in the streams?

2. Should we put some type of fish cages in the effluents? If so, what are
the front end and operational costs and problems?

3. Will bioassay or living fish data be useful in negotiations with the
State and EPA, or will this only be of value for public relations?

4. If we are not likely to be required to perform these tests by a govern-
ment agency, should we do them at all?

5. What will we-do if the results are unfavorable?

The March 7 meeting will provide the opportunity for clarification of the
State's position, as well as opportunity for further discussion of the questions
raised. Dr. Bustemante will be at this meeting to discuss the State's position.

&

George Kamp, 9106, MS-5 (6-5971)

Distribution:

T. R. Butz, 9106, MS-5 P. M. Pritz, 9106, MS-5

J. G. Dorsey, 9995, MS-2 M. Sanders, 9106, MS-5

J. M. Giddings, 1515, 230, ORNL H. H. Stoner, 9106, MS-5

J. M. Napier, 9202, MS-1 R. R. Turner, 1505, 214, ORNL

L. J. Peacock, 9106, MS-5 J. C. White, 9704-2, MS-19




APPENDIX 12

® LITERATURE SURVEY OF POPULATION DENSITY DATA FOR SELECTED SPECIES
OF SPORT FISH IN STREAMS, RESERVOIRS, AND LAKES
(From S. I. Auerbach to L. J. Peacock, dated November 9, 1982)
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November 9, 1982

Lynn J. Peacock, 9106, MS-5, Y-12

Literature Survey of Population Density Data for Selected Species
of Sport Fish in Streams, Reservoirs, and Lakes .

Enclosed is a literature survey on the above topic prepared by

Dr. J..W. Elwood of -this division in response to-a request by

G. E. Kamp of your department. This information is wanted by

J. F. Wing and G. J. Marciante, Division of Safety and Environ-
mental Control,~0ak Ridge Operations Office, as a supplement to our
recent central files memo “Mercury Contamination in East Fork Poplar
Creek and Bear Creek," by W. Van Winkle et al. (ORNL/CF-32/257,
September 1982). This literature survey will also be included as
part of a second central files memo presently being prepared.

Please do not hesitate to contact us if you need further
assistance.

1505, X-10°(4-7301)

—T1.-Auerbach,

SIA:HW:nsh o Bt

Enclosure

cc: J. W. Elwood, 1505, X-10
G. E. Kamp, 9106, MS-5, Y-12
C. R. Richmond, 4500-N, Room I-206, X-10
H. H. Stoner, 9704-2, MS-11, Y-12
~f. Van Winkle, 1505, X-10 (RC)




o Literature Survey of Population Data for Selected Species of Sport Fish

in Streams, Reservoirs, and Lakes.

Jerry W. Elwood
Environmental Sciences Division
Oak Ridge National Laboratory

November 1982

The attached tables contain the results of a literature survey requested
by Gabe Marciante, DOE-ORQ Division of Safety and Environmental Control, on
populations of selected species of sport fish in streams, reservoirs, and lakes.

Data were compiled for bluegill (Lepomis macrochirus), rock bass (Ambloplites

rupestris), green sunfish (Lepomis cyanellus), and largemouth bass

(Micropterus salmoides). These four species of sport fish are known to be -

present in the East Fork of Poplar Creek (EFPC), and thus, each recresents a
potential source of mercury contamination to humans utilizing spor:t fish from
this mercury-contaminated stream. Population data for these four species in
reservoirs and lakes are included because the lower section of EFPC is
inundated by Watts Bar Reservoir, and thus, in terms of habitat, is no longer
a stream. I did not locate any references containing population data for any
of:=the -four fish species in Tennessee streams.

With one -exception, the density values presented in the attachsd tables
are for all sizes of fish (i.e., immature and adult fish). Thus, they are
probably overestimates of the density of catchable (by sport fishermen) fish
of each species because the estimates include smaller fish that sport
fishermen could not catch using standard sport fishing methods (hook-and-line).

A question was raised by Gabe Marciante concerning the number of sport
fish in the upper section of EFPC where, in May 1982, the average total

mercury concentration in axial muscle of bluegill weighing > 63 g exceeded

the FDA "action level® for mercury of 1.0 ppm (see Figure 4, pg. 34 in

ORNL/CF-82/267 by Van Winkle et al.).




The average width ‘of EFPC in this upper section (i.e., from Hew Hope
e Pond approximately 16.1 km downstream) is approximately 3.5 m [Dahiman, R. C., |
J. T. Kitchings, and J. W. Elwood (eds.), 1977, Land and water resources for
environmental research on the Oak Ridge Reservation, ORNL/TM-5352, 79 pp.].

e Thus, there is approximately 5.6 ha of stream surface area in the upper portion

of EFPC where the mercury contamination in sport fish is most severe.
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References and Site Descriptions

® 1. Benda, R. S. and M. A. Proffitt. 1974. Effects of thermal effluents

and invertebrates, p. 438-477. In: J. W. Gibbons and R. R. Sharitz
(eds.) Thermal Ecology. AEC Symposium Series (CONF. 730505).

White River, Indiana - average width = 137 m; depth = 1.2-4.3 m;

® average discharge of 2500 cfs; turbid water; silt-sand-mud bottom.
The White River receives a thermal effluent from a coal-fired power
plant. No indication of other sources of pollution in this stream.

2. Grossman, G. D., P. B. Moyle, and J. 0. Whitaker, Jr. 1982. Stochas-

ticity in structural and functional characteristics of an Indiana
® stream fish assemblage: A test of community theory. Am. Nat. 120:
423-454.

Otter Creek, Indiana - clean, shallow stream with rock-gravel-sand
bottom, study site below dam in riffle-pool section. The fish
community is dominated by darters and minnows; none of the 10~
PY most abundant fish species were sport fish. Bluegill accounted for
approximately 1% of the fish collected in summer and fall; green
. sunfish accounted for <19 of the fish collected. MNo indication of
pollution in this stream.

3. Carlander, K. D. 1977. Handbook of Freshwater Fishery B8iology, VoTume‘
® 2. Iowa State University Press, Ames, Ilowa. .

Mi1l River, Michigan - no information immediately available on
this stream.

4. Llotrich, V. A. 1973. Growth, production, and community composition
® of fishes inhabiting a first-, second-, and third-order stream of
eastern Kentucky. Ecol. Monogr. 43:. 377-397.

Clemson Fork, Kentucky - average width = 1.9 m; depth = 30 cm;-
stream receives some acid mine drainage from strip mining in the
watershed; rock-gravel-silt bottom.

® 5. Small, J. W., Jr. 1975. Energy dynamics of benthic fishes in a small
Kentucky stream. Ecology 56: 827-840.

Steeles Run, Kentucky - spring-fed stream in central Kentucky;
second-order section is 4-5 m wide; fine clay-medium stone substrate;
shallow pools and short riffle; average temperature in June-September

e period is 16-21°C. Third-order section is 5 to 7.5 m wide, substrate
similar to that of second-order section, average temperature during
June-September period was 19-25°C.
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